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INTRODUCTION 


Thi*  document  contains  summary  configuration  data  relevant  to  the 
integration  of  additional  avionics  into  the  A-10A  aircraft. 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 

This  document  will  be  revised  periodically  as  additional  modification 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code:  ASD/AXP 
Wright-Patterson  AFB ,  Ohio 

This  document  was  compiled  from  Air  Force  Source  Materials  by  ARINC 
Research  Corporation  under  Contract  F33657-79-C-0567 . 


2.  COCKPIT  SPACE 


2.1  Cockpit  Layout 

Figures  2-1  through  2-3  show  the  current  cockpit  arrangement  for  the 
production  version  of  the  A-10A.  We  expecr  at  least  one  more  iteration  of 
the  arrangement  shown,  including  incorporation  of  the  ALE-40  Chaff  Dispenser 
Control  Unit.  Although  a  few  blank  panels  are  noted,  the  space  available 
is  extremely  limited  at  the  present  time. 


1.  Accelerometer 

2.  Angle  of  Attack  Indexer 

3.  Standby  Compass 

4.  Clock 

5.  Angle  of  Attack  Indicator 

6.  Airspeed  Indicator 

7.  Attitude  Director  Indicator  (ADI) 

8.  Vertical  Velocity  Indicator 

9.  Altimeter 

10.  Flap  Position  Indicator 

11.  Blank 

12.  Horizontal  Situation  Indicator  (HSI) 


13.  Navigation  Mode  Select  Panel 

14.  Interstage  Turbine  Temperature  Indicator 
(L  S  R) 

15.  Gas  Generator  Speed  Indicator  (L  &  R) 

16.  Engine  Oil  Pressure  Indicator  (L  &  P.) 

17.  Fan  Speed  Indicator  (L  &  R) 

18.  Fuel  Flow  Indicator 

19.  APU  Tachometer 

20.  APU  Temperature  Indicator 

21.  Hydraulic  Pressure  Indicator  (Sys  L  6  R) 

22.  Fuel  Quantity  Indicator 

23.  Standby  Attitude  Indicator 


Figure  2-1.  INSTRUMENT  PANEL  (TYPICAL) 
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1.  Deleted 

2.  Emergency  Brake  Handle 

3.  Seat  Height  Adjustment  Switch 

4.  Fuel  System  Control  Panel 

5.  Manual  Canopy  Opening  Assist  Handle 

6.  Indexer  and  A/R  Status  Lights 
Dimming  Control 

7.  Signal  Lights  Lamp  Test  Button 

8.  Fire  Detector  and  Fleed  Air  Leak  Test 
Button 

9.  Stability  Augmentation  System  Panel  (SAS) 

10.  Throttle  Quadrant 

11.  IFF  Control  Panel 

12.  TV  Monitor  Control  Panel 

13.  VHF/AM  Radio  Control  Panel 

14.  Emergency  Flight  Control  Panel 

15.  UFH  Radio  Control  Panel 

16.  VHF/rM  Radio  Control  Panel 

17.  Intercom  Control  Panel 

18.  HF/VHF  Radio  Control  Panel 

19.  CIPHONY  Panel  (Prior  to  serno  75-00280) 
Antenna  Select  Parel  (Serno  75-00280  and 
subsequent) 

20.  Antenna  Select  Panel  (Prior  to  serno 
75-00280) 

CIPHONY  Panel  (Serno  75-00280  and 
subsequent ) 

21.  Utility  Light 

22.  Anti-G  Suit  Valve  Test  Button 

23.  Armament  Override  Switch 

24.  Modification  Placard 

25.  Piddle  Pak  Stowage 

26.  Piddle  Pak  Disposal 


Figure  2-2 


LEFT  CONSOLE  (TYPICAL) 


1.  Caution  Annunicator  Panel 

2.  Canopy  Control  Switch 

3.  Canopy  Jettison  Handle 

4.  Boarding  Ladder  Extension  Button 

5.  Deleted 

6.  ECM  Panel 

7.  Electrical  Power  Panel 

8.  Infra-red  Panel 

9.  ILS  Panel 

10.  TACAN  Control  Panel 

11.  Manual  Canopy  Opening  Assist  Handle 

12.  Oxygen  Control  Panel 

13.  LORAN  Control  Panel 

14.  Environment  Control  Panel 

15.  Canopy  Breaker  Tool 

16.  Canopy  Actuator  Disengage  Lever 

17.  Safety  Pin  Stowage 

18.  HARS  Control  Panel 

19.  Lighting  Control  Panel 

20.  Blank  Panel 
21  .  Blank  Panel 

22.  Flight  Data  Stowage 

23.  Emergency  Oxygen  Handle  (Serno  76-0512 
and  subsequent  and  aircraft  modified 
by  T.O.  1A-10534) 


Figure  2-3.  RIGHT  CONSOLE  (TYPICAL) 
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\  3.  AVIONICS  SPACE  j 

Some  of  the  alternatives  for  providing  space  in  the  A-10A  are  com¬ 
piled  in  the  Form,  Fit,  and  Environmental  (F2E)  Summary  (Table  3-1) .  * 

Figure  3-1  shows  the  approximate  location  of  these  spaces,  and  is  keyed  to 
this  table. 

The  following  basic  points  should  be  made  relative  to  the  data  pre¬ 
sented  in  the  tables: 

•  A  moderate  amount  of  space  is  available  in  an  equipment  compart¬ 
ment  if  the  HF  radio  is  not  installed.  However,  the  Compass  Tie 
Program  is  competing  strongly  for  that  space. 

•  The  A-10  SPO  indicates  the  existence  of  space  in  the  tail  area. 

However,  overall  aircraft  weight-distribution  considerations  are 
critical. 

•  Moderate  space  is  available  if  the  recording  and  data  conversion 
LFUs  of  the  Velocity  Gravity  Height  (VGH)  system  are  removed. 

•  Plans  for  1985  usage  of  the  VGH  measurement  system  need  to  be 
identified.  Moderate  space  is  available  if  the  system  is  removed. 

Current  plans  call  for  only  20  percent  of  the  aircraft  to  have  the 
system  installed,  though  all  have  the  space  allocated  and  50  per¬ 
cent  have  Group  A  wiring. 

•  A  small  space  becomes  available  if  the  IFF  system  is  installed 
within  the  cockpit. 

•  In  the  A-10A,  normal  equipment  cooling  is  not  environmentally 

•  controlled  outside  the  cockpit.  There  are  plans  to  expand  the 

cooling  capacity  to  accommodate  the  INS,  but  the  limit  for  heat 
dissipation  (after  INS  requirements  are  satisfied)  is  about  1,200 
watts  as  currently  envisioned. 
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4.  ELECTRICAL  POWER  SYSTEM 


/ 


The  electrical  power  system  provides  115/200  V,  400  Hz,  three-phase 
ac  and  28  Vdc  power  to  operate  the  various  A-10A  aircraft  systems.  The 
overall  system  is  composed  of  two  independent  systems  (left  and  right) . 

Table  4-1  lists  the  particulars  of  the  ac  and  dc  components  of  each  indepen¬ 
dent  system  and  the  emergency  power  capabilities. 

Each  independent  ac  system  drives  a  converter  to  provide  the  dc  power 
for  each  system.  Under  normal  operation  the  ac  generators  each  drive  their 
main  ac  buses  while  only  one  system  (usually  the  left)  drives  the  ac 
essential  bus. 

In  the  event  of  complete  in-flight  loss  of  normal  ac  power,  or  on  the 
ground  with  no  external  power  applied  to  the  aircraft,  emergency  power  is 
supplied  by  a  system  consisting  of  a  battery  and  inverter.  This  system 
supplies  power  to  the  ac  and  dc  essential  buses  and  the  battery  bus. 


Table  4-1.  A-10A  ELECTRICAL  POWER  SYSTEM 

AC  Power 

DC  Power 

Bnergency  Power 

40  kVA  each 
independent 
system 

Maximum  of  100-ampere 

28  Vdc  from  each  indepen¬ 
dent  ac  system 

24  V,  34  ampere-hour 
battery  with  inverter 
unit  capable  of  750  VA 
115/200  Vac,  400  Hz, 
phase  output 

5.  ENVIRONMENT  CONTROL  SYSTEM 


The  Environment  Control  System  includes  the  cockpit  air  conditioning 
system,  avionics  compartment  environment  control,  cockpit  pressurization 
system,  and  a  number  of  other  aircraft  environment-related  systems. 

The  cockpit  air  conditioning  system  operates  on  bleed  air  extracted 
from  the  main  engines  or  auxiliary  power  unit  (APU) .  A  maximum  airflow 
of  21.3  lb. /min.  is  provided  on  a  hot  day  (125#F)  at  sea  level  and  V  maxi¬ 
mum.  This  airflow  rate  is  adequate  to  cool  the  cockpit  to  92°F.  The  A-10 
APU  provides  sufficient  capacity  to  cool  the  cockpit  to  79 *F  on  a  125°F 
day  during  ground  operations.  Ram-air  ventilation  is  also  available  to  the 
cockpit. 

The  avionics  and  equipment  compartments  use  electrically  operated 
exhaust  blowers  located  in  each  compartment  for  cooling  during  ground 
operations;  these  compartments  use  ram-air  cooling  for  flight  operations. 
The  ram-air  cooling  is  accomplished  without  cockpit  controls.  At  present, 
both  the  ground-  and  air-cooling  modes  have  sufficient  capacity  to  main¬ 
tain  equipment  ambient  temperatures  within  safe  limits. 

In  addition  to  the  ram-air  cooling  of  the  avionics  compartments,  above 
10,000  feet  cockpit  air  is  ventilated  into  the  forward  right-hand  equipment 
compartment  by  the  cabin  pressure  regulator.  This  vented  cockpit  air 
assists  in  cooling  the  electrical  and  electronic  equipments. 

Table  5-1  illustrates  the  maximum  ground  power  dissipation  capability 
of  the  avionics  compartments.  The  primary  cooling  design  criterion  for 
the  A-10A  was  to  limit  the  maximum  compartment  ambient  temperature  to  160°F 
during  all  flight  conditions  and  during  continuous  ground  operations.  A 
total  of  eight  inlets  and  six  identical  cooling  fans  are  required  for  cool¬ 
ing  a  maximum  of  5.8  kW  during  ground  static  conditions  (hot  day,  125°F, 
sea  level) . 

Future  cooling  requirements  are  not  completely  defined.  Flight  test¬ 
ing  of  a  technique  to  cool  the  Inertial  Navigation  System  (INS),  located 
in  fuselage  compartment  44,  should  be  completed  in  late  1979.  Current 
plans  call  for  cockpit  discharge  air  as  the  primary  cooling  medium.  How¬ 
ever,  if  this  air  was  to  become  too  warm,  air  orifice  would  open  to 
extract  cooling  air  directly  from  the  cockpit  air  conditioning  supply 
ducts  to  supply  the  INS  compartment.  The  orifice  would  direct  cooling  air 
from  the  cockpit  supply  air  supply  at  a  1  lb. /min.  flow  rate. 
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6.  CURRENT  AVIONICS 


Tables  6-1  through  6-19  and  9-1  through  9-4  contain  LRU  data  relating 
to  the  A-10A  avionics  systems  that  make  up  the  current  or  near-term  con¬ 
figuration.  Where  no  entries  are  shown,  the  data  were  not  available  for 
this  report.  Antenna  locations  are  depicted  in  Section  7,  Figure  7-1. 

Data  pertaining  to  future  avionics  modifications  are  presented  in  Section  9. 


rjbl»  A-IOA^VIONICS  CONFIGURATION  DATA:  VNF/AM  RADIO  SYSTEM,  WILCOX  807a  (AN/ARC-134)  NSN:  S821-00-937-1086* 
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T*blm  6—6.  A-10A  AVIONICS  CONFIGURATION  DATA:  I VTZRCOM4UNX CATIONS  SET,  AN/AIC-18  MSN:  5831-00-116-6503* 
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tJkblm  6-9.  A-lOA  AVION 


MU  6-20.  A-lOA  A I  ON  ICS  CONFIGURATION  DATAj  TACAN,  AN/ARN-118{ V)  ( INSTALLED  ON  A-JOA  AFTER 
T.O.  IA-10-S 38,  REPLACING  AN/ARN-84 )  NSN:  5826-01-015-0834 


Add«i  height  when  packaged  with  above  two  units. 

3  Control  Unit  Space  -  two  Options  on  height  dimension. 


npu<»d  with  HM/Ajm-lltiV) . 


r*M»  t-H.  A-10A  AVIONICS  CONFIGURATION  DATA:  I  IT  SYSTEM,  AN/APX-101  MSN ;  5895-C1-016-6739 


TMbtt  6-16.  A-10A  AVIONICS  CONFIGURATION  BATA:  met  CONTROL  SYSTEMS  TARGET  ID  SYSTEM,  LASH  rAVX  roan  SYSTEM  AM/AAS-1SIV)  ,  MAVERICK  MONITOR 

AMS  CUM  SYSTEM  ELECTRONICS  MSN:  • 


•ror  AAS-35IVU,  UM-01-008-72AS 


Tdblt  t-lr.  A-1CA  AVI0M1CS  CONFIGURATION  DATA:  RADAR  HOMING  AMO  HARMING  SYSTEM.  AN/ALR-46IV)  MSMi  SAtS-OO- 091-8623 


Tibi O  6-i’.  A-10A  AVIONICS  CONTICURATION  DATA:  STABILITY  AUGMENTATION  SYLTEN 


3/ 
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ANTFNNAS 


Figure  7-1  shows  the  approximate  location  of  the  antennas  of  the  A-1QA. 
The  A-1QA  antenna  nomenclature  is  u  follows: 


Figure  7-1 
Legend 


Antenna 


Nomenclature 


1  RHAW 

2  UHF/ADF 

3  UHF/TACAN 

4  VHF/FM  Homing 

5  IFF 

6  UHF/TACAN 

7  LORAN/GPS  Antenna 

8  VHF/FM 

9  VHF/AM 

10  L-Band  RHAW 

11  IFF 

12  RHAW 

13  X-Band  Beacon 


58-871502-7 

0*-8697/ARD(DM*  15-5) 

OMCN  18-4 

AS -192 2/ARC 

AT741BA 

DMCN  18-4 

Unknown 

4375-1/1C (777-1950-001) 

DM-C50-1 

11D28500 

AT741BA 

53-871502-7 

AS2038/UPN 
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Figure  7-1.  ANTENNA  LOCATIONS 
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INTERFACE  DATA 


This  section  contains  examples  of  interface  signal  characteristics: 
These  data  were  extracted  from  applicable  sections  of  the  Interface  Control 
Drawings  (ICDs)  for  integration  of  GPS  user  equipment  in  the  A-10  aircraft. 
Each  sheet  discussed  a  particular  signal.  The  top  line  contains  the  signal 
name,  type  of  signal  (digital,  analog,  discrete  or  synchronous),  signal 
source  and  load,  and  whether  the  signal  is  an  input  or  output  of  the  GPS 
user  equipment.  A  functional  description  follows,  together  with  a  descrip¬ 
tion  of  the  signal's  characteristics. 


A/C:  A-10A 

REF:  AQU-6/A,  MU.-I-83034 


A 


ICD -GPS-002 

l  -r.  1.0-2 


euctkical  characteristics 


HSI  (AQU-6/A),  3 -Wirt  Synchro.  EP  AY500-S 
or  tqual 


Input  Voltaga 
Praquancv 
Assistance  (DC) 

Iruih  Contact  Raslstanca 


Stator 

Input  Voltaga  11.8  Volta 

Input  Currant  20  M 

Input  Powar  0.090  Watts 

Raslstanca  (DC)  188  Ohas 

Rotor  Output  Voltaga  19  Volts 

Phasa  Shift  (S  to  R)  15  Dagra 

Accuracy  (Has)  15  ttlnut 

Null  Voltaga  (Max)  50  av 

lapadanct 

Zso  222  ♦  J470  Ohas 

Zro  940  4  J  22 60  Ohaa 

Zrss  1050  ♦  0450  Chat 


• 

26 

Volts 

400 

Cyclas 

530 

Ohas 

0.5 

Ohas 

11.8 

Volts 

20 

aa 

0.090 

Watts 

188 

Ohas 

19 

Volts 

15 

Dagraas 

15 

Ml  nut as 

50 

BV 

ICD-8PS-002 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Searing  Flag 

Oiterete 

n 

UE 

Pilot's  HSI 

Function*]  Description 

Provides  *  discrete  signal  to  operate  the  bearing  warning  flag.  The  flag  It 
normally  out  of  view  when  the  bearing  pointer  It  operating  and  the  bearing 
data  It  valid.  The  flag  appeart  when  the  bearing  Information  It  not  valid 
or  the  device  tupslylng  the  bearing  data  It  not  operating. 


Signal  Characteristic! 

RANGE:  28  Vde  ground  applied  •  out-of-view 
28  Vdc  ground  not  applied  *  In-view 


Electrical  Characteristics 

LOAD:  1)  Pilot'!  HS1  (AQU-6/AX  Shutter  Mechanism 
Meter  movement  (28  Vdc) 

SOURCE:  (T8D-1) 


Interconnection  Data 
(TBO-2) 


A/C: 

REF: 


A-10A 

AQU-6/A,  MIl-I-83034 


A 

mm 

mrn  *•* 

ICD-GPS-002 

MU 

|mv 

I  wt  10-4 

INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Distance,  Units 

Synchro 

0 

UE 

Pilot's  HSI 

Function*  1  foscHgtlon 


Provides  angular  Information  to  rotate  the  unit*  dlgl t  In  the  range  window. 
Olsplays  aircraft  present  position  distance  to  selected  waypoint  In  Inm  Incre¬ 
ments  (0.5m  Indexed).  Driven  Independently  of  other  digits,  but  retd  In  con¬ 
junction  with  theei  In  order  to  provide  the  letst  significant  digit. 


Signs!  Cherecterl sties 

RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  +0.1  (♦  3.60) 

INDEX  REFERENCE :  15 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  •  1  mmeral 
RESOLUTION:  ♦  3.6° 


Electrical  Characteristics 

LOAD:  1)  Pilot's  HSI  (AQU-6/A) ,  3-H1r*  Synchro,  Clifton  CRC-8-A-1  or 
equal  (See  page  10-8). 


SOURCE:  (TBD-1) 


Interconnection  Data 


(TBO-2) 


A/C:  A-10A 

ft£F:  AQU-6/A,  HIL-I-83034 

A 

mm  mtwt  m 

ICD-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


TYPE  I/O 


Distance,  twit 


Synchro 


Pilot1*  HSI 


Functional  Description 


Provides  angular  information  to  rotate  the  tens  digit  in  the  range  window. 
Display*  aircraft  present  position  distance  to  selected  waypoint  In  10n» 
Increments.  Driven  independently  of  other  distance  digits  but  read  In  con¬ 
junction  with  them. 


Signal  Characteristics 


RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  ♦  0.1  (*3. 6°) 

INDEX  REFERENCE:  "0 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  •  1  numeral 
RESOLUTION:  ♦  3.6° 


Electrical  Characteristics 

LOAD:  1)  Pilot's  HSI  (AQU-6/A) ,  3-W1re  Synchro,  Clifton  CRC-8-A-1  or 
equal  (see  page  10-8) 


SOURCE:  (T80-1 ) 


Interconnection  Data 


(T80-2) 


A-10A 

AQU-6/A),  MIL- I -83034 


I CD-G PS-002 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

Distance,  hundreds 

Synchro 

TO 


Pilot1*  MSI 


Function*!  Description 

Provldo*  insular  Information  to  rotate  tho  hundreds  digit  In  the  r»ng« 
window.  Display*  aircraft  present  position  distance  to  th*  s«1»et*d  waypoint 
In  lOOnm  Increments.  Driven  independently  of  th*  other  distance  digits,  but 
read  In  conjunction  with  them  in  order  to  provide  th*  most  significant  digit 
for  th*  distance  value. 


Signal  Characteristics 

RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  +0.1  (♦  3.6°) 

INDEX  REFERENCE:  U 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  *  1  numeral 
RESOLUTION:  +3.6° 


Electrical  Characteristics 

LOAD:  1)  Pilot's  HSI  (AQU-6/A),  3-W1r*  Synchro.  Clifton  CRC-8-A-!  or 
equal  (see  page  10*8) 


SOURCE:  (TBO-1 ) 


Interconnection  Data 


(TBO-2) 


A-10A 

AQU-6/A,  MIL- I -8303* 


M 

A 

mm  mam  m 

m a 

_ _ L«r 

ICD-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Course  Set 

Synchro 

I 

pilot's  HSI 

UE 

Functional  Description 


Provides  *n  electrical  reference  signal  of  the  count  Mnutlly  selected 
by  Ctv*  Count  Stt  control  on  tht  HSI.  This  signal  will  bt  used  by  the  UE  at 
a  rtftrtnct  for  positioning  tht  count  dtvlatlon  and  To>Froa  Indlcaton  on 
tht  HSI. 


Signal  Characttrlttlct 

RANGE:  0°  to  360° 

ACCURACY:  ♦  0.5U 
INDEX  REFEREE:  Aircraft  Htadlng 
POSITIVE  DIRECTION  SENSE:  Incrttstd  Htadlng 
SCALE  FACTOR:  1°  -  1° 

RESOLUTION:  ♦  2.5° 


El  tetri  cal  Characttrlttlct  ( Conti nutd  on  ntxt  pagt) 

SOURCE:  Pilot's  HSI  Course  Resolver, 

Eclipse  Pioneer  Type  AY221-S-B 

LOAD:  (T°0-1 ) 


Interconnection  Data 
(TBD-2) 


A/C:  a.ioa 

R£F:  AQU-6/A,  MIL- 1-83034 


M 

Mi 

Men*  at 

A 

IC0-GPS-002 
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ELECTRICAL  CHARACTERISTICS 


HSI,  AQU-6/A,  Count  Resolver,  Eel  lost 
Pioneer  Type  AY221-5-B 


Input  Voltage 
Input  Current 
Input  Power 
Output  Voltage 
Phase  Shift  (Lead) 

DC  Resistance,  Rotor 
OC  Resistance,  Stator 
Zro 
Zso 

Accuracy 


26  Vac,  400  Hz 
12  me 
100  m 
17.2  Vac 
10  degrees 
400  Ohms 
175  Ohms 

700  ♦  J2100  Ohms 
345  ♦  j 1220  Ohms 
20  minutes 


r 


( 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


Horizontal  Deviation 


TYPE 


Analog 


I/O 


FROM 


UE 


TO 


Pilot's  HSI  t  ADI 


Functional  Description 

Provides  a  variable  d.c.  signal  that  Indlcatas  the  displacement  of  the  air¬ 
craft  to  the  left  or  right  of  a  selected  course.  The  displacement  represented  by 
the  indicating  device  Mill  be  controlled  by  UE  software  and  will  be  dependent  upon 
aircraft  flight  phase..  Deflection  of  the  Indicating  device  may  represent  angular 
displacement  (e.g.,  10°  for  a  TACAN  approach:  2.50  for  ILS)  or  distance.  For  an 
area  navigation  systems,  the  Area  Navigation  Subcommittee  of  the  Air  Transport 
Association's  Air  Trafflce  Control  Committee  has  recommended  the  following  ranges 
for  the  flight  modes  Indicated:  a)  Enroute:  2-6  alias  full  scale,  b)  Terminal: 
1-2  miles  full  scale  and  c)  Approach:  600-3000  feet  full  scale.  Choice  of  pre¬ 
sentation  (dlstanee/degreas)  and  scales  are  (TBD-3). _ 


Signal  Characteristics 
RANGE:  0  to  ♦  150  ua 
RESOLUTION:  Z  ua 
ACCURACY:  ♦  10  ua 
INDEX  REFERENCE:  Selected  course 
POSITIVE  DIRECTION  SENSE:  Fly  right  {♦) 

SCALE  FACTOR:  75  ua/dot  on  the  Indicator 

Clstance/anqular  displacement  scale  factor  (TBO-3) 


Electrical  Characteristics 


LOAD:  1)  Pilot's  HSI  (AQU-6/A);  course  bar  mechanic*,  IOOO  ohms  ♦  3X 
2)  Pilot's  AOI  (ARU-2B/A),  1000  ohms  ♦  3S 


SOURCE:  (TBO-1 ) 


Interconnection  Data 
(TBO-2) 


A/C:  A-10A 

REF:  AQU-6/A,  MIL-I-83034 
ARU-2B/A,  MIL-I-27193 


A 

cm  even  m 

JCD-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

To-From 

Analog 

a 

UE 

. 

Pilot's  HSI 

Function*!  Description 


Provides  i  d.c.  analog  signal  to  drive  the  To-From  Indicator.  If  the 
aircraft  1*  flying  toward  the  waypoint  and  has  not  Intercepted  a  reference 
line  perpendicular  to  the  aircraft  ground  track  and  through  the  waypoint, 
the  indication  will  be  TO.  Once  past  the  waypoint  reference  line,  the 
Indication  will  be  FROM  as  long  as  this  waypoint  Is  still  selected. 


Signal  Characteristics 


RANGE:  TO  •  +  225  u*  maximum 
BLANK  •  no  signal 

FROM  ■  -225  ua  maximum 

s 


Electrical  Characteristics 

LOAD:  1)  Pilot's  HSI  (AQU-6/A) ,  Meter  movement,  200  ohms  *  15t 
SOURCE:  (TBO-1 ) 


Interconnection  Oata 


(TBO-2) 


A-10A 

A0U-6/A ,  MIL- 1 -83034 


INTERFACE  SIGNAL  CHARACTERISTICS 


(TBO-2) 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

1/0 

FROM 

TO 

Horizontal  Deviation 
run 

Discrete 

n 

UE 

Pilot's  HSI  A  ADI 

Functional  Description 


Provides  a  discrete  signal  to  operate  the  deviation  warning  flag  or  circuit 
whan  tha  davlatlon  data  Is  unreliable  or  a  malfunction  has  occurrad  In  tha 
coursa  deviation  circuitry. 

\ 

V  1  .  . . . 

Signal  Characteristics 

(RANGE:  Deviation  siqnal  valid:  24E-500  mv. 

!  Deviation  signal  Invalid:  <180  mv. 


Electrical  Characteristics 

LOAD:  1)  Pilot's  HSI  (AQU-6/A),  Suppressed  zero  mater  movement,  1000  ohms, 
31 

2)  Pilot's  ADI  (ARU-2B/A),  1000  ohms,  31 
SOURCE:  (TBO-1 ) 


Interconnection  Oata 
(TBO-2) 


A/C:  A-10A 


AQU-6/A,  MI L- I -83034 

ARU-28/A,  MIl-I-27193 

jA 

mm  m 

ICD-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


INS  Update 


Digital 


Functional  Description 

SFS  output  data  will  be  provided  to  the  INS  (wftan  Installed)  for  uta  In 
atlgnMnt  and  other  uses  as  required. 

Output  Data:  a)  Latitude  a)  Altitude 

b)  Longitude  f)  Tina 

c  N-S  Velocity 

d)  E-H  Velocity 


Signal  Characteristics 


NIL-STO-1 553  or  AR1NC  Specification  419. 


Electrical  Characteristics 


Interconnection  Oata 


A/C:  A-10A 
REF: 


ICD-GPS-002 
I 10-lT 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NA*£ 


TYPE 

I/O 

FROM 

TO 

Analog 

!  o 

UE 

AOI 

Functional  Description 


Provides  «  variable  d.e.  signal  that  indicates  the  displacement  of  the  aircraft 
above  or  below  a  desired  flight  path.  The  displacement  represented  by  the  indicating 
device  will  be  controlled  by  UE  software  and  will  be  dependent  upon  eircraft  flight 
phase.  Offlectlon  of  the  indicating  device  may  represent  angular  displacement 
(e.g.,  0.5°  for  US)  or  distance.  For  an  area  navigation  systems,  the  Area 
Navigation  Subcommittee  of  the  Air  Transport  Association's  Air  Traffic  Control 
Committee  has  recomnended  the  following  ranges  for  the  flight  modes  indicated: 
a)  Enroute:  200-2000  feet  full  scale,  b)  Terminal:  60-200  fee t  full  scale  and 
c)  Approach:  40-100  *eet  full  scale.  Choice  nf  nresentatlon  (distance/degrees) 
and  scales  are  TBO-3. 

Signal  Characteristics 
RANGE:  0  to  ♦  150  ua 
RESOLUTION:  I  ua 
ACCURACY:  ♦  10  ua 

INDEX  REFERFNCE:  Desired  flight  path 
I  POSITIVE  DIRECTION  SENSE:  Fiy  Down  («•) 

SCALE  FACTOR:  75  ua/det  on  tne  indicator 

Cistance/angular  displacement  scale  factor  TBD-3 

Electrical  Characteristics 
LOAD:  1)  Pilot's  AOI  (ARU-2B/A) ,  1000  olvns  ♦  3X 
SOURCE:  (T8D-1 ) 


Interconnection  Data 
(T8D-2 ) 


A/C:  A-10A 

mcF :  ARU-2B/A,  MIL-I-27193 


1  CO-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Vertical  Deviation 
Flag 

Discrete 

■ 

UE 

Pilot's  ADI 

Functional  Description 


Provides  i  discrete  signal  to  operate  the  deviation  warning  flag  or 
circuit  when  the  deviation  data  Is  unreliable  or  a  malfunction  has  occurred 
In  the  court*  deviation  circuitry. 


Signal  Characteristics 

RANGE:  Deviation  signal  valid:  245-500  mv. 
Deviation  signal  Invalid:  <180  «v. 


Electrical  Characteristics 

LOAD:  1)  Pilot's  ADI  (ARU-2B/A),  Suppressed  Zero  Meter  Movement, 
1000  Ohms  ♦  3J 

SOURCE:  {TBO-1 ) 


Interconnection  Oata 
(TBO-2) 


A/C:  A-10A 

REF:  ARU-28/A,  Mll-l-27193 


A 


I  CD -GPS-002 

I  — "  io-TT 


57 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

True  Air  Speed 

Synchro 

I 

Airspeed  Indicator 

UE 

Functional  Description 

Provides  an  Input  of  trua  airspeed  In  synchro  format. 


Signal  Characteristics 

SCALE  RATE:  334.285°  for  500  knots  Ve  (0.66857°/knot) 
Display  to  alactrlcal  angla  outout 
ACCURACY:  ♦  1.5  knots 


Elactrlcal  Characteristics 
S6URCE: 

Electrical  Zero:  50  knots 
Rotor  Excitation:  26  Vrms,  400  Hz 


Stator  Output: 


Rotor  Res. (DC): 
Rotor  Imp.(Z): 


3.9  Vrms  max,  400  Hz 
line- to- line .open 
circuit  9  57°  phase 
54  ohm  I/O* 

216  ♦  J  302 


Stator  Res. (DC):  249  ohms  ♦15* 

Input  Cur.,  rotor:  0.060  amps 

Input  Pwr. ,  rotor:  0.800  W 

Stator  Load:  lOKn/leg  matched  (min.) 


LOAD:  (TBD-1) 


Interconnection  Data 


(TBO-3) 


A/C: 

rEF: 


A-10A 

MIL-I-831 528 


Mt 

A 

m a  mm  ea 

mmmm  m 

I CD-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAMT 

TYPE 

I/O 

FROM 

Blanking  Puls* 

Puls* 

I 

IFF.  AN/APX-101 (V) 

Function*!  Description 


Provides  *  blinking  puls*  to  protect  UE  free  dent)*  while  other  L  bend 
i/s teas  ire  transmitting. 


Slgnil  Characteristics 

SIGn«l  TYPE:  Positive  Pulse 
AMPLITUOE:  0  to  *40  volts 
FREQUENCY  RANGE:  20.000  PPS  (mix.) 

DUTY  CYCLE:  15!  (mix.) 

LOGIC  ONE  LEVEL  (SUPPRESSION):  +20  to  +40  volts 
LOGIC  ZERO  (NON-SUPPRESSION):  0  ♦  0.5  volts 
START  TIME:  See  next  pig* 

STOP  TIME:  See  next  pig* 


Electrical  Characteristics 


SOURCE:  IFF  (AN/APX-101).  Receiver-Transmitter 
RT - 1 063B/APX- 1 01 ( V ) ,  R  ■  100  Chms  +  10! 

LOAO:  300  to  2,200  Ohms  shunted  by  18E0  Pf 


Interconnection  Data 


WIRE  TYPE:  RG-58C/U  Coixlal  Clbl* 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  name 

TYPE 

I/O 

FROM 

TO 

Blanking  Pulse 
(continued) 

Pulse 

1 

IFF.  AN/APX-101(V) 

UE 

Signal  Characteristics  (continued) 

START  TINE:  Th#  suppression  pulse  shell  rise  to  7.5  volts  minimum 

•t  least  O.S  usee  but  not  more  than  3.0  usee  before  the  RF 
output  pulse  has  reached  10!  of  Its  amplitude.  For  auxiliary 
trigger  and  Mode  *  replies,  the  pulse  shall  rise  to  7.5  volts 
minimum  less  than  0.5  usee  before  the  RF  output  pulse  has 
reached  lot  of  Its  amplitude.  Maxlmna  rise  time  (10-90!) 
shall  be  O.S  usee. 

STOP  TIME:  The  suppression  pulse  shall  be  less  than  1.0  volt.  3.0  usee 
after  the  101  amplitude  point  of  the  trailing  edge  of  the 
last  RF  framing  pulse  of  the  reply  pulse  train  or  after  the 
101  amplitude  point  of  the  trailing  edge  of  each  RF  output 
pulse  resulting  from  the  auxiliary  trigger  Input. 


A/C:  A-10A 
«EF : 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROH 

TO 

Barometric  Altitude 

Analog, 

Synchro 

I 

Altitude  Computer 

UE 

function*!  Description 


Provides  an  input  of  pressure  altitude  In  synchro  format  for  us*  by 
the  system  when  operating  with  less  than  full  navigation  capability. 


Signal  Characteristics 

RANGE:  -1000  to  *70,000  feet 
ACCURACY:  1  100  feet  at  50,000  feet 
INDEX  REFERENCE:  29.92  Inches  Hg. 
SCALE  FACTOR:  Output  1 
Output  2 
Output  3 
Output  4 


36°  per  1,000  feet 
36°  per  1,000  feet 
36°  per  100  feet 
1.869°  per  1 ,000  feet 


'Electrical  Characteristics  (Continued  next  page) 

SOURCE:  Altitude  Encoder,  Altitude  Transducer 

Computer,  Type  CPU-46/A10,  P/N  A43700-00-050 
(Vollsman),  3-wire  Synchro,  P/N  100GZ-88-A1 
(Eclipse-Pioneer)  or  eoual 
LOAD:  (TBO-1) 


Interconnection  Data 
(TBO-2) 


A/C: 
htF : 


A-10A 

T.O.  5F5-4- 13-13 
MIL-C-27889 


1C0-GPS-002 
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ELECTRICAL  CHARACTERISTICS 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

INS  Data 

Digital 

I 

INS 

UE 

^  r  1 

Functional  Description 

GPS  wl 1 1  require  the  following  data  from  the  IKS  In  order  to  lock-on  to 
satellites  rapidly  and  to  maintain  stabilization  For  the  high  AJ  antenna: 


a)  True  Air  Speed  e)  X  Velocity 

b)  Pressure  Altitude  f)  V  Velocity 

c)  Latitude  9)  Z  "eloclty 

d)  Longitude  h)  Pitch 


1)  Roll 

j)  Magnetic  Heading 

k)  True  Heading 


Signal  Characteristics 


MIL-STD-1 SS3  or  ARINC  Specification  419 


Electrical  Characteristics 
(TBD-1 ) 


Interconnection  Data 


(TBD-1) 


A/C:  A-10A 

REF: 


ICD-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Pitch 

Synchro 

I 

KARS 

UE 

Function*!  Detcrlotlon 


Provide*  *n  Input  of  »1rcr*ft  pitch  ettltude  In  tynchro  forint  to  the  UE. 


S1on*1  Ch«r*cter1tt1c* 

RANGE:  *90°  „ 

ACCURACY?  ♦0.5°  , 

INDEX  REFEX^CE:  0°  Pitch 
POSITIVE  DIRECTION  SENSE:  Nose  Up 
SCALE  FACTOR:  1°  ■  1° 


Electric*!  Ch«r«cter1st1c* 

SOURCE:  (T80-2) 

LOAO:  (TBO-U 


Interconnection  0«t* 
(T80-1 ) 


A-10A 


mm 

•mi  mm  m 

• .  ■» 

A 

ICD-GPS-002 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

1/0 

FROM 

TO 

Roll 

Synchro 

I 

KARS 

UE 

Functional  Description 

Provides  an  Input  of  aircraft  roll  attltuda  In  synchro  format  to  the  UE. 


Signal  Characteristics 


RANGE:  0°  to  360° 

ACCURACY:  +0.5°  „ 

Inufx  REFERENCE:  0°  Roll 

POSITIVE  DIRECTION  SENSE:  Right  Wing  Down 

SCALE  FACTOR:  10  •  10 


Electrical  Characteristics 


SOURCE:  (TBO-2) 

LOAD:  (TBO-1) 


Interconnection  Data 


(TBD-1 ) 


I  CD -GPS-002 
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9.  FUTURE  MODIFICATIONS 


Table  9-1  presents  planned  or  tentative  Class  V  modifications.  Only 
those  systems  not  previously  addressed  in  Section  6  are  included.  Tables 
9-2  through  9-4  present  limited  LRU  data  on  the  ARC-186  VHF  radio,  the 
Inertial  Measurement  Unit,  and  the  Compass  Tie  System. 


Table  9-1.  A-10A  CLASS  V  AVIONICS  MODIFICATIONS 

Terminology /Nomenclature 

Remarks 

Inertial  Navigation  System 

Selection  of  the  F3/1NS  compatible 
system  is  to  be  made  in  the  near 
future.  See  Table  9-2. 

Chaff  Dispenser/ALE-40 

Will  be  incorporated  in  the  near 
term. 

VHF  AM/FM  Radio/ ARC- 186 

t 

Two  will  be  installed.  One  will 
replace  the  VHF  AM  radio  before 
production  begins.  The  other 
will  replace  the  VHF  FM  radio 
under  a  retrofit  activity  later. 

See  Table  9-3. 

Global  Positioning  System 

Space  located-three  dimensional, 
continuous,  worldwide  precision 

positioning  system.  j 

1 

Compass  Tie/ALR-69 

Updated  RHAW  system  with  jammer  ] 

power  management  capability. 
(Uncertain  modification  for  A-10A 
at  this  time.) 

TMlle  9  1.  A-10A  AVIONICS  CONFIGURATION  DATA:  VHP  AM/FM  RADIO  SET  AN/ARC-1S* 
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located  behind  *cce3s  F40.  The  second  system  will  t»?  located  behind  access  F103. 


T*bl«  9-3.  A-10A  AVIOHICS  COW ICU RATION  DATA:  INTERTIAL  MEASUREMENT  UNIT  DATA  (SUPPUEC  Bf  A- 10  SPO) 


10.  DATA  SOURCES 


1 

! 


The  following  sources  of  data  were  used  in  preparing  this  summary* 

•  Information  contained  in  the  JTIDS  Aircraft  Configuration  Data  Sum¬ 
mary  -  A-10A.  (Source  ASD/XRE) 

•  A- 10  System  Program  Office 

•  ICD-TPS-002,  GPS  Phase  II  User  Equipment  Interface  Requirements 
for  the  A-10A  Aircraft 

•  Letter  from  ASD/YXEA  to  ASD/EN,  1  February  1978,  Subject  "A-10A 
Avionics" 

•  Avionics  Planning  Baseline  Document,  October  1978 

•  Rockwell  Intemational/Collins  ARC-186  VHF  Radio  Description  Data 

•  ARINC  Research  Informal  Report  -  Technical  Report,  Preliminary  JTIDS 
Configuration  Data  Analyses,  May  1978 

•  ASD  YXEA  Letters,  19  September  1978,  ALR-69  Installation  Drawings 


List  of  Technical  Orders 


Technical  Order 


Number 

Title 

Change 

Date 

1A-10A-01 

List  of  Publications 

4/1/77 

1A-10A-1 

Flight  Manual 

3/30/79 

1A-10A-1-1 

Flight  Manual 

2 

9/15/77 

1A-10A-2-1-1 

General  Manual 

Basic 

1/25/77 

1A-10A- 2-11 0-1 

Wiring  Diagrams 

3 

10/15/77 

1A-10A-2-34T3-1 

Navigation/Instrument  System 

2 

7/15/77 

1A-10A-2-26MS-1 

Fuel  System 

Basic 

3/1/77 

1A-10A-2-27MS-1 

Flight  Control 

2 

3/1/77 

1A-10A-2-94MS-1 

Fire  Control 

Basic 

9/1/77 

1A-10A-2-94MS-2 

Armament 

Basic 

1/3/77 

1A-10A-2-21MS-1 

Environmental  Control  System 

2 

3/15/77 

1A-10A- 2-34MS-1 

Instrument  System 

1 

5/20/77 

1A-10A-4-27 

Flight  Controls 

Basic 

2/1/77 

1A-10A-4-1 

Parts  Index 

Basic 

12/15/77 

1A-10A-4-23 

Parts-Communi cat ions 

1 

11/1/77 

1A-10A-4-34 

Parts- Instrument  System 

1 

11/15/77 

1A-10A-4- 93 

Parts-Electronic  Warfare 

1 

11/1/77 

1A-10A-21 

Inventory 

1 

3/15/77 

12R2-ARC164-2 

Radio  Set 

Basic 

6/20/76 

12R5-ARN113-1 

TACAN  Navigational  Set 

Basic 

10/15/76 

12P4-2APX101-2 

Radio 

Basic 

9/1/75 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relating  to  the  integration 
of  additional  avionics  into  the  EF-111A  aircraft. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft  Queries  regarding  information 
contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code:  ASD/AXP 
Wright-Patterson  AFB,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  Corporation  under  Contract  F33657-79-C-0567. 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 
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2.  COCKPIT  SPACE 


2.1  Introduction 

The  cockpit  in  the  EF-111A  is  divided  into  six  main  areas:  the  left 
and  right  instrument  panel;  the  left,  center,  and  right  consoles  (Figures 
2-1,  2-2,  2-3);  and  the  back  wall.  Changes  from  the  current  prototype  con¬ 
figuration  to  the  production  configuration  are  as  follows: 

*  Left  Console 

••  HF  radio  control  panel  moved  from  left  rear  wall  to  center 
console 

*  Center  Console 

••  KY-28  control  panel  demoded 

••  CVDS  control  panel  demoded 
••  HF  cownunication  control  added 
••  IFF  control  added 

••  TV  monitor  demoded,  flight  test  only 
»  Right  Console 

••  IFF  control  removed  from  right  rear  wall  and  put  on  center 
console 

**  Instrumentation  control  panel  demoded 

•  Left  Instrument  Panel 
• •  No  changes 

•  Right  Instrument  Panel 

••  Instrumentation  test  panel  demoded 


Possible  Control  and  Display 


The  changes  that  may  be  made  for  the  production  configuration  produce 
several  space  options.  If  the  IFF  control  panel  is  moved  back  to  its 
original  position  on  the  right  back  wall,  a  large  space  would  be  available 
on  the  center  console.  Another  possibility  would  be  the  relocation  of  the 
HF  Communications  Control  from  the  center  console  to  the  left  rear  wall. 


The  only  blank  panel  space  available  without  relocation  is  1-7/8  inch 
high  in  the  left  console,  behind  the  pilot's  shoulder  line  and  1-1/2  inch 
high  in  the  right  console,  behind  the  ETWO's  shoulder  line. 
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Figure  2-3.  PROPOSED  PRODUCTION  EF-111A  RIGHT  CONSOLE 


3.  AVIONICS  SPACE 


3.1  Right  Forward  Equipment  Bay 

All  potentially  available  avionics  space  is  in  the  forward,  right 
hand  equipment  bay  under  access  doors  1201  and  1202  (as  illustrated  in 
Figure  3-1).  Some  of  the  alternatives  for  providing  space  in  the  EF-111A 
into  whidj  LRUs  might  be  placed  are  compiled  in  the  Form,  Fit,  and  Environ¬ 
mental  (F  e)  Summary,  Table  3-1. 

3.2  Other  Locations 

No  other  available  locations  have  been  identified  from  examination  of 
the  available  drawings  and  discussions  with  the  EF-111A  SPO  personnel. 
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GPS  Antenna 


Figrure  3-1.  RIGHT  FORWARD  EQUIPMENT  BAY,  EF-111A 


4.  ELECTRICAL  POWER  SYSTEM 


4.1  Introduction 

115  volt,  three  phase,  400  cycle  ac  power  and  28  volt  dc  power  is 
provided  for  the  electrical  power  system  in  the  EF-111A.  This  power  is 
generated  by  two  90  kVA  ac  generator  drive  assemblies,  one  mounted  on  each 
engine.  These  generators  are  supplemented  by  two  transformer  rectifier 
units  that  convert  the  power  to  28  volts  dc.  The  electrical  power  and 
lighting  system  consists  of  the  following  systems: 

•  Main  ac  power  system 

•  External  ac  power  and  monitor  system 

•  Emergency  ac  power  system 

•  Dc  power  system 

•  •  Exterior  lighting  system 

•  Interior  lighting  system 

•  Warning  and  caution  system 

4.2  Power  Requirements 

In  the  EF-lllA,  as  well  as  the  F-111A,  there  is  a  basic  avionics 
electrical  power  requirement  of  40  kVA,  assuming  that  the  removal  of  attack 
equipment  offsets  the  added  ECM  equipment.  Ten  ALQ-99  jammers  require  125 
kVA  of  electrical  power.  This  requires  a  total  load  of  165  kVA,  leaving  a 
15  kVA  growth  capability. 

4.3  Power  Generation  and  Distribution 


The  main  sources  of  electrical  power  are  90  kVA  indirect  drive 
generators.  These  generators  replace  the  two  60  kVA  generators  in  the 
F-111A.  Both  are  90  kVA  constant  speed  drive  generators.  The  control  units 
for  these  generators  are  in  the  forward  equipment  bay.  The  electrical  power 
distribution  system  is  functionally  identical  to  that  of  the  F-lllA.  The 
only  differences  are  the  Jammer  Subsystem  (JSS)  monitoring  and  control  unit 
and  an  increase  in  feeder  cable  size. 

4.4  Bnergency  ac  Rower  System 

The  10  kVA  emergency  ac  power  system  provides  electrical  power  for 
operation  of  safety-of-flight  equipment  in  the  event  the  main  ac  power  system 
fails  or  hydraulic  power  is  applied  to  the  aircraft  without  electrical  power, 
or  both.  The  emergency  ac  power  generator  is  operated  by  the  utility 
hydraulic  system. 
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The  dc  power  system  supplies  the  aircraft  with  the  necessary  28-volt 
direct  current  power.  The  main  dc  power  system  uses  two  ac-to-dc  power 
converters  to  supply  the  main  and  essential  dc  buses.  The  aircraft  battery 
ensures  that  standby  power  is  available  to  power  engine  starts,  aircraft 
position  lights,  and  pylon  refuel/defuel  valves  without  external  power  units. 
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5.  ENVIRONMENTAL  CONTROL  SYSTEM 

5.1  General 

The  Environmental  Control  System  (ECS)  in  the  EF-11A  contains  an  air 
cycle  cooling  section  (AACS)  and  a  liquid  thermal  transport  section  (TTS) . 
The  AACS,  which  utilizes  the  open  bootstrap  air  cycle  configuration  for 
heat  exchange,  provides  conditioned  air  to  the  cockpit  and  to  the  various 
avionics  and  equipment  bays  for  both  force-cooled  equipment  and  compartment 
cooling.  The  TTS,  which  has  two  closed,  self-contained  recirculating 
liquid  coolant  loops,  is  utilized  to  remove  the  heat  from  the  jamming  sub¬ 
system  transmitters  and  the  ALQ-137  Self-Protection  System. 

5.2  Cabin  Air  Conditioning 


The  cabin  cooling  and  heating  requirements  are  satisfied  by  an  air 
flow  from  the  AACS;  the  actual  airflow  rate  is  determined  by  the  flow 
schedule  at  the  flow  control  system.  From  the  cockpit,  the  cooling  air  is 
dumped  into  the  forward  equipment  bay  at  an  exhaust  tenperature  of  80®F. 

5. 3  Avionics  Air  Conditioning 

The  AACS  provides  conditioned  air  to  the  avionics  to  meet  the  minimum 
requirements  for  compartment  cooling  and  force-cooled  equipment.  The 
forward  equipment  bay  (FEB)  heat  load  has  grown  by  2,974  watts  (fron  13,494 
watts),  because  of  increased  wiring  losses  and  the  addition  of  ambient- 
cooled  equipment.  Because  the  FEB  ambient  temperature  is  raised  by  less 
than  10°F,  this  heat  increase  is  not  considered  significant  in  view  of  the 
32.8  lbs/min.  of  conditioned  air  being  supplied  to  the  FEB  and  nose  radome. 
Table  5-1  illustrates  the  power  dissipation  required  in  the  various  areas 
of  the  aircraft  served  by  the  AACS  and  TTS. 
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6.  CURRENT  AVIONICS 


Tables  6-1  through  6-21  contain  LRU  data  relating  to  the  EF-111A 
systems  that  make  up  the  current  or  near-term  configuration.  Where  no 
entries  are  shewn,  the  data  were  not  available  for  this  report.  Data  per¬ 
taining  to  future  avionics  modifications  are  presented  in  Section  9. 
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7.  ANTENNA  LOCATIONS 


7. 1  Existing  Antennas 

Figure  7-1  show  the  locations  of  existing  EF-111A  antennas. 

7.2  Planned  Antennas 

The  proposed  location  for  the  GPS  antenna  is  at  the  top  of  the  forward 
equipment  bays,  approximately  at  fuselage  station  160. 

The  EF-lllA  antenna  nomenclature  is  as  follows: 


Nomenclature  or 


Location 

Antenna 

Part  Number 

1 

Glide  Slope 

2 

High  Frequency  Radar  Homing 

TBD 

3 

ADF 

AS-909/ARA-48 

4 

Low  and  Medium  Frequency  Radar 

TBD 

5 

ALQ-137  Hi  Band 

AS-3203/ALQ-137 

6 

IFF  and  UHF  Data  Link 

AS-1919 

7 

Radio  Beacon  Set 

TBD 

8 

TTW  and  SPS 

TBD 

9 

UHF /T AC AN  Upper 

AS-1918/AR 

10 

HF 

TBD 

11 

ALQ-99  Band  8,  Band  9 

AS-2911/ALQ-99,  AS-3203/ 
ALQ-99 

12 

ALQ-99  Band  1  (2) 

AS-3206/ALQ-99 

13 

ALQ-99  Band  2  (2) 

AS- 3207/ALQ-99 

14 

ALQ-137  Hi  Band 

AS-3203/ALQ-137 

15 

IFF  Lower 

AS-1919 

16 

ALQ-99  Blade  (2) 

TBD 

17 

ALQ-99  Band  4,  5/6,  7,  8,  9 

AS- 3208/ALQ-99 

18 

Localizer  (2) 

TBD 

19 

UHF/TACAN  Lower 

AT-741B/A 

20 

ALQ-137  Low  Band 

TBD 

21 

ALQ-137  Mid  Band 

TBD 

22 

Marker  Beacon 

TBD 

23 

Forward  Radar  Warning  (2) 

TBD 

!  6  5' 
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Location 


Antenna 


Nomenclature  or 
Part  Number 


24  High  Frequency  Radar  Honing  (4) 

25  TFR  (2) 

26  NAV  Radar 


TBD 

TBD 

TBD 
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1.  Glide  Slope 

2.  High  Frequency  Radar  Honing 

3.  ADF 

4.  Low  and  Medium  Frequency  Radar 

5.  ALQ-137  Hi  Band 

6.  IFF  (Upper)  and  UHF  Data  Link 

7.  Radio  Beacon  Set 

8.  TTW  &  SPS 

9.  UHF  #1  and  TACAN  Upper 

10.  HF 

11.  ALQ-99  Band  8,  Band  9  Multiband,  ALR-62,  ALQ-137 

12.  ALQ-99  Band  1  (2) 

13.  ALQ-99  Band  2  (2) 

14.  ALQ-137  Hi  Band 

15.  IFF  Lower 

16.  ALQ-99  Blade  Antenna  (RH  Band  1  -  LH  Band  2) (2) 

17.  ALQ-99  Band  4,  Band  5/6,  Band  7,  Band  8,  Band  9 

18.  Localizer  (2) 

19.  UHF  #2  and  TACAN  Lower 

20.  ALQ-137  Low  Band 

21.  ALQ-137  Kid  Band 

22.  Marker  Beacon 

23.  Forward  Radar  Warning  (2) 

24.  High  Frequency  Radar  Homing  (4) 

25.  TFR  (2) 

26.  KAV  Radar 


Figure  7-1 .  ANTENNA  LOCATIONS 
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INTERFACE  DATA 

Data  were  not  available  for  this  section. 
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9.  FUTURE  MODIFICATIONS 


This  section  is  not  applicable  to  the  EF-111A  at  this  time,  since  the 
production  configuration  has  yet  to  be  approved. 
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10.  DATA  SOURCES 

The  following  sources  of  data  were  used  in  preparing  this  summary : 

•  Aircraft  and  avionics  configuration  data  assembled  by  ARINC  Research, 
principally  in  the  form  of  copies  of  applicable  sections,  tables, 
and  figures,  form  the  aircraft  and  equipment  Technical  Orders  listed 
at  the  end  of  this  section. 

•  JTIDS  Configuration  Data  Summary,  5/31/78 

•  Requirements  Analysis  for  a  Multifunction,  Multiband  Airborne 
Radio  System  (MFBARS) ,  ARAL  TR-7899,  July  1978 

•  Training  Notes 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relating  to  the  integration 
of  additional  avionics  into  the  F-4E  aircraft.  The  data  presented  describe 
the  F-4E  aircraft  avionics  configuration  in  Block  48  and  in  subsequent 
blocks  where  the  Digital  Navigation  (ABN-101)  and  the  PAVE  TACK  systems 
have  been  installed. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code :  ASD/AXP 
Wright-Patterson  AFB,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  Corporation  under  Contract  F33657-79-C-0567. 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 


2.  COCKPIT  SPACE 


Figures  2-1  through  2-8  show  the  current  forward  and  aft  cockpit  layout. 

The  console  and  panel  Bpace  available  in  the  F-4E  is  very  limited. 

Thera  are  two  adjacent  blank  panels  on  the  forward  cockpit  left  console 
(Figure  2-3)  that  are  about  6  inches  high  collectively.  (The  standard 
width  is  5.75  inches.)  There  are  two  blank  panels  in  the  aft  cockpit  left 
console  (Figure  2-7),  only  one  of  which  is  practically  usable  (1.5  inches 
high) .  Finally,  there  are  two  blank  panels  on  the  aft  cockpit  right  console 
(Figure  2-8) .  One  of  these  is  1  inch  high;  the  other  is  not  standard  width 
and  is  about  3  inches  square. 
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figure  2-1.  FOFWARD  COCKPIT,  MAIN  INST] 


2-2.  MULTIPLE  SENSOR  DISPLAY  GROUP 


1.  Utility  Panel  Laft 

2.  (kygw  Control  Panal 

3.  MR  Control  Hand  la 

4.  Engine  Control  Handle  (Inboard) 

5.  Throttle* 

6.  Engine  Control  Handle  (Outboard) 

7.  Eject  Light /Switch 

8.  Plap/Slats  Control  Panel 

9.  Canopy  Selector 

10.  Eatra  Picture  Switch 

11.  Cun  Cas»ra  Switch 

12.  Fuel  Control  Panel 

13.  ATCS  Control  Panel 

14.  drag  Chute  Control  Handle 

15.  Intercom  Syeteai  Control  Panel 

16.  VOK  Control  Panel 

17.  Boarding  Step*  Position  Indicator 

18.  Blank  Panel 

19.  Blank  Panel 

20.  Antl-C  Suite  Control  Panel 

21.  Auxiliary  Arsiwnt  Control  Panel 

22.  ALE-40  Control  Panel 

23.  Armastent  Safety  Override  Switch 

24.  Slats  Override  Switch 


rigure  2-3.  TOWARD  COCKPIT,  LEFT  CONSOLE,  F-4E 
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1.  Master  Caution  Reset 

2.  Cosaun  lest  ions  Control  Panel 

3.  Navigation  Control  Panel 

4.  IFF  Control  Panel 

5.  DCU-94A  Bomb  Control-Monitor  Panel 

6.  DCU-94A  Boab  Control -Monitor  Panel 

7.  Confess  Control  Panel 

8.  Airborne  Video  Tape  Recorder 

9.  Cockpit  Lights  Control  Panel 

10.  Temperature  Control  Panel 

11.  Generator  Control  Panel 

12.  Utility  Panel  (Right) 

13.  De fog /Foot  Heat  Control  Handle 

14.  Bnergency  Vent  Handle 

15.  CNI  Equipment  Cooling  Reset  Button 

16.  Intensity  Control  Panel 

17.  Circuit  Breaker  Panel 

10.  Standby  Attitude  Circuit  Breaker 
and  Intensity  Control  Panel 


Figure  2-4.  FORWARD  COCKPIT,  RIGHT  CONSOLE 


F-4E 
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UM093/APQ-120S 


Figure  2-6.  MULTIPLE  SENSOR  DISPLAY  GROUP  (MSDG) 
DISPLAY  UNIT,  AFT  COCKPIT 


1 


2 
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1.  Blank  Panel 

2.  Sensor  Select  Panel 

3.  AIC  Control  Panel 

4.  Radar  Set  Control  Panel 

5.  Target  Insert  Panel 

6.  Nav  Computer  Set  Control 

7.  UHF  Radio  Control 

8.  MKR  BCN  VOR/IUS  Audio  Control 

9.  Oxygen  Quantity  Gage 

10.  Cabin  ALTIM  Indicator 

11.  Remote  Switching  Panel 

12.  Throttles 

13.  Blank  Panel 

14.  Pull  up  Tone  Switch 

15.  Anti-G  Suit  Valve  Control 


2-7 ,  AFT  COCKPIT,  LEFT  CONSOLE,  F-4E 


1.  Laser  Code  Control  Panel 

2.  Pave  Tack  Control 

3.  Integrated  Hand  Control 

4.  KEYER  Control  Panel 

5.  TACAN  Control  Panel 

6.  Intercom  Control  Panel 

7.  Blank  Panel 

8.  Blank  Panel 

9.  Stall  Warning  Tone  Control  Panel 

10.  Nuclear  Store  Consent  Switch 

11.  Cockpit  Lights  Control  Panel 


Figure  2-8.  AFT  COCKPIT,  RIGHT  CONSOLE,  F-4E 
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AVIONICS  SPACE 


Some  of  the  alternatives  for  space  provisions  in  the  P-4E  are  compiled 
in  the  Form,  Fit,  and  Environmental  (f2e)  Summary  Table  3-1.  Figure  3-1 
ahowa  the  approximate  locations  of  these  spaces  and  is  keyed  to  Table  3-1. 

The  temperature-altitude-vibration  environmental  data  relative  to  the 
identified  locations  are  presented  in  Table  3-2. 

The  following  basic  paints  should  be  made  with  respect  to  the  data 
contained  in  the  tables: 

•  There  is  a  large  space  apparently  available  in  the  tail  area. 

However,  there  is  a  severe  temperature  environment  to  contend  with, 
and  cooling  and  power  must  be  provided  to  the  area.  The  attrac¬ 
tiveness  of  this  space  depends  on  the  amount  of  power  and  cooling 
required  for  candidate  avionics. 

•  Small  8pace  may  become  available  through  equipment  size  reduction 
or  relocation  of  other  units,  '’’he  latter  might  involve  significant 
aircraft  rewiring. 

•  The  temperature  data  represent  uncontrolled  environmental  condi¬ 
tions.  Equipment  installed  in  any  area  must  be  cooled  to  the 
extent  necessary  to  meet  Class  2  requirements. 

•  With  the  exception  of  the  "Rat  Bay"  (Table  3-1,  Space  C)  the  condi¬ 
tion  I  avionics  areas  have  direct  forced  air  conditioning.  The 
condition  II  area  in  the  tail  is  not  cooled  and  has  a  severe  tempera¬ 
ture  environment. 

•  The  vibration  data  represent  compartment  conditions  existing  for 
any  equipment  mounted  therein.  The  necessity  for  shock  mounting 
cam  be  determined  from  these  data.  The  CNI  bay  has  the  most  vibra¬ 
tion  in  the  10  Hz  to  15  Hz  band,  while  the  upper  equipment  bay  has 
the  largest  vibration  in  the  20  Hz  to  23  Hz  band  of  the  three 
regions  examined. 
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Table  3-2.  F-4E  RAW  ENVIRONMENTAL  DATA  SYNPOSIS 

Temperature  Data 

Temperature- 

Altitude 

Condition 

Condition 

» 

II 

Continuous 

30  Minutes 

10  Minutas 

-64°  C  to  +71°  C,  Saa  laval 
•64°  C  +24°  C,  60,000* 

to +96°  C,  Saa  (aval 
to +83°  C,  60,000* 

to +101‘C,  Sea  level 
to  +143°  C,  60,000* 

•64° C  to  +71°C,  See  level 
•64°  C  to  +24°  C,  60,000* 

to  *96°  C,  See  level 
to  +100°C,  60,000* 

to  +109°  C,  Sea  ir/ei 
to  +170° C,  60,000* 

Vibration  Data 

Equipmant 

Performance 

Ragion 

i  1 

IX 

X 

5-10  Ha 

10-16  Ha 

15-20  Ha 

20-23  Ha 

23-60  Ha 

>60  Ha 

0.060  inches 

0.063  inches 

0.036  inches 

OJ036  inches 

0.036  inches 
*5g 

a 060  inches 

0.078  inches 

0.036  inches 

0.060  inches 

0.036  inches 
t5g 

0.060  inches 

0.064  inches 

0.036  inches 

0.060  inches 

0.036  inches 
tBq 

4.  ELECTRICAL  POWER  SYSTEM 


4.1  Main  Power  System 

The  main  elactrical  power  system  in  the  F-4E  is  composed  of  two  30 
EVA,  115  volt,  400  Hz  3-phase  power  generators  with  a  constant-speed  drive 
(CSD)  unit  regulating  the  generator  at  8,000  rpm.  The  load  is  evenly 
divided  between  the  generators  when  they  are  operating  in  parallel.  If 
a  fault  in  either  generator  occurs,  it  is  removed  from  the  line.  Two 
under  frequency  protectors  prevent  underfrequency  operation  of  the 
generators. 

4.2  Power  Conversion  and  Distribution  System 

The  power  conversion  and  distribution  system  has  three  main  functions: 

(1)  distributes  internal  emergency  and  external  ac  power  to  the  aircraft, 

(2)  distributes  dc  power  to  the  aircraft,  and  (3}  converts  115  Vac  to  28/14 
Vac  and  28  Vdc.  Power  from  the  left  generator  is  supplied  to  the  left  main 
115  Vac  bus  and  instrument  200/115  Vac  bus.  The  right  generator  delivers 
power  to  the  115  Vac  right  main  bus  and  the  essential  115  Vac  bus.  In 
normal  operation  the  emergency  generator  delivers  ac  power  to  the  essential 
and  instrument  buses. 

Two  100  ampere  transformer-rectifiers  convert  the  received  ac  power 
from  their  generators  to  the  28  Vdc  power. 

4.3  Battery  Power 

The  battery  power  supply  system  contains  a  24  volt  nickel  cadmium 
battery  rated  at  11  ampere-hours  at  a  2-hour  discharge  rate.  The  aircraft 
battery  is  used  for  normal  ground  and  emergency  air  starts  as  well  as  to 
provide  power  to  the  four  floodlights.  If  total  ac-to-dc  power  conversion 
fails,  the  battery  will  supply  power  to  the  essential  dc  bus. 


5.  ENVIRONMENTAL  CONTROL  SYSTEM 


5.1  General 


The  aircraft  environmental  control  system  air  conditioning  is  divided 
into  two  major  systems,  one  for  cabin  areas  and  one  for  electronic  equip¬ 
ment  cooling.  Both  systems  utilize  high-temperature,  high-pressure, 
seventeenth  stage  engine  compressor  bleed  air  from  either  or  both  engines. 

5.2  Cabin  Air  Conditioning 

The  cabin  air  conditioning  system  on  the  right  side  of  the  fuselage 
contains  two  air-to-air  heat  exchangers  and  other  associated  equipment 
that  allow  a  selection  of  cabin  air  conditioning  temperatures,  vent  air 
temperatures,  defogging,  rain  removal,  and  ram  air  operations.  This  same 
cabin  air  is  also  used  to  purge  the  gun  gases  from  the  breech  of  the 
M61A1  nose  gun. 

5.3  Equipment  Air  Conditioning 

The  equipment  air  conditioning  system  on  the  left  side  of  the  fuselage 
supplies  cooling  air  for  the  main  radar  package  in  the  nose,  the  CNI  pack¬ 
age  aft  of  the  nosewheel  well,  and  the  electronic  equipment  shelf  behind 
the  rear  cockpit  bulkhead.  Control  of  the  air  conditioning  system  is  com¬ 
pletely  automatic.  The  temperature  is  controlled  at  approximately  84*F 
from  seal  level  to  25,000  feet  and  40°F  from  25,000  feet  up. 

5.4  Equipment  Auxiliary  Air  System 

The  equipment  air  conditioning  system  also  supplies  partially  cooled 
air  to  the  equipment  auxiliary  air  system  (EAAS) .  The  EAAC  automatically 
distributes  partially  cooled,  low-pressure  bleed  air  from  the  engine  bleed 
air  system  to  the  following  systems: 

•  Anti-G  system 

•  Canopy  seal  system 

•  Air  data  computer 

•  Fuel  pressurization  system 

•  Pneumatic  system  air  compressor 

•  Radio  Receiver-transmitters 

•  Forward  looking  radar  system 

5.5  Cooling  Power 

The  actual  cooling  power  required  (bused  on  flight  test  results)  is 
shown  in  Table  5-1  for  two  extreme  flight  conditions. 
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6.  CURRENT  AVIONICS 


Tables  6-1  through  6-20  contain  LRU  data  relating  to  the  F-4E  avionics 
systems  that  make  up  the  current  or  near-term  configuration  Where  no 
entries  are  shown,  the  data  were  not  available  for  this  report.  Data  per¬ 
taining  to  future  avionics  modifications  are  presented  in  Section  9. 


T.,bl«  6-1.  r-4 E  AV10MICS  CONFIGURATION  OATAi  INTEGRATED  ELECTRONIC  CENTRAL  SYSTEM  |AM/ASC-19<  )]  NSW:  5895-00-411-1666 


ns 


Best  Available  Copy 
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•*ov*r*d  by  AapUtlu-roMr  Supply  unit. 

*tTo  op*f  t»  Anfnix  Drlvu  Motor,  IUU  G— irator,  aiui  IbaUtow  Synchro. 


Ttblt  6-i.  r-4t  Avionics  conrtcuMTion  data:  sbcuas  commuv  I  tat  i  ons  srr  mr-as 


TMbl»  6-1.  f-4E  AVIOHICS  aXBUUtmCM  DATA:  RADIO  TRAJKPCWDM  SST-18IX,  AM/UPW-25  MSI:  S895-00-1 37-0439 


6-4.  r-4E  AVIONICS  CONFIGURATION  DATA*  FLIGHT  DIRECTOR  GROW 


r*ii#  6-6.  e-4Z  AVIOMICS  CONFIGURATION  QATAi  RADAR  ALTIMETER  SYSTEM.  AM/APN-15S  MSN:  SM1-00-4U-I661 
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during  warm-up. 

Located  In  CWX  Bay  on  8  aiicia/t. 


Tcblt  6-7 .  f-4E  AVIONICS  COHFIGURA'.ION  OATAi  AIR  DATA 


*-*■  T~*Z  AVICB1CS  COWIOTMTIC*  DATA i  HAVZGATIOMAL  COVUTU  mm,  AM/AS»-4«A* 


Tsblm  6-10.  T-AZ  AVI OM ICS  CO^ICUHATIOW  DATA  !  IKEKT1AL  MAVIGATXOM  STSTW.  AH/ AS II -6 


unit  My  b«  included  in  f- 41 
powff  v*iu#  only. 


Best  Available  C; 


'/■¥  C- 
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T*blt  6-12.  F-4E  AVIONICS  OONTIO.'MTION  OATAi  FIRE  CONTROL  SYSTEM  RADAR  SET,  AM/AP2-120  0/E/  -  V  MSS 


il  •yitaai  pmir 

'riso  Hltlmioi  display  group  In  APfl-lJOE/E  versions, 
'flsa  digital  scan  convartar  group  in  AJP-120V  vtrslon. 


T*bl«  6~12.  (continued) 


Ttblt  t-14.  T-41  AVIONICS  CONriCUMTIOM  DATA:  UUM  SET  AH/AU-4A (V)  KSBi  M6S-00-0tX-M2) 
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•Pod*  us«  aircraft  povar. 

'•Expactad  to  suparsada  ALQ-119  and  bacoaw  standard  USA/  tactical  aircraft 
TOiIy  ona  control  panal  install ad  in  aircraft. 


TAblm  6-16.  r~4e  AVIONICS  CONFIGURATION  DATA:  CHAPF  Cl  SENSING  SYSTEM.  AN/ALE-40  NSN:  S8S5-0I-06O-732T 


r*bJ»  6-17.  r-4E  AVIOKICS  Cn«riajKA7ION  DATA,  ATTITVOE  REFERENCE  BCMINC  COMPUTER  SY5TTK 


“Either  type  mey  be  ueed  In  the  lyitea. 
•Total  *y*t«  po%*r  data. 


6-U.  T-4E  AVIONICS  CONTI GU RATIO*  DATA:  uEAPON  RELEASE  COMPUTER  SYSTEM,  AW/ASO-91  MSN:  1270-00-410-9123 


•Total  Jfyate*  povar  data. 
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**/*t««  powr  data 


7.  ANTENNA  LOCATIONS 


Figure  7-1  shows  the  approximate  location  of  the  antennas  on  the  F-4K. 
The  F-4E  antenna  nomenclature  is  as  follows  from  the  most  recently  dated 
technical  orders: 


Antenna 


Nomenclature  or 
Part  Number 


1 .  Radar 

2.  ADF 

3 .  Lower 

4.  Lower  UHF 

5.  IFF 

6.  Radar  Altimeter 

7.  Upper  TACAN 
S.  LORAN  X-Axis 

9.  VOR/ILS  Glide  Slope 

10.  AN/APX-80A  IFF  Dipole 

11.  Left  Wing  Tip  ALR-46  RHAW 
(Same  on  right  wing) 

12.  ALR-46  RHAW  (2) 

13 .  Upper  UHF 

14.  LORAN  X-Y  Axis  Cross  Loop 


AS-3083/APQ-120 (V) 
AS -909A/ARA-4 8 
11C21400 
AS-1611/A 
2285-/A 

AS-1386/AS-1142 

DMNI-29 

TOD 

DMN9-5 

TOD 

TOD 

93346 

AS-1611/A 

AS-4010/A 
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Figure  7-1.  T-4Z  ANTENNA  LOCATIONS 


8.  INTERFACE  DATA 


Data  war*  not  available  for  this  section. 


9.  TU TORE  MODIFICATIONS 


Table  9-1  lists  the  known  ongoing  or  near-tera  F-4B  sodif ications 
(Block  48  and  up)  not  previously  discussed  in  Section  6.  Table  9-2  presents 
scow  of  the  planned  or  tentative  Class  V  oodif  ications.  Because  the  details 
of  soae  Modifications  aro  classified,  this  section  is  limited  in  its  content. 
Tables  9-3  through  9-5  list  LRU  data  for  the  ABC-164,  ABN-118,  and  ARN-101, 
respectively . 


Table  9-1. 

P-4E  ONGOING  MODIFICATIONS 

Terminology/Nomenclature 

Remarks 

AIM-7E  Interface 

Replaces  analog  fire  control  computer  with 
digital  air  combat  computer. 

PAVE  TACK/AV&-26 

Provides  ARN-101-equipped  aircraft  with  the 
capability  to  acquire  targets  and  employ 
terminally  guided  direct  attack  weapons. 

Maverick/ACM-65A 

Maverick  missile  carriage  and  launch  capability. 

UHF  Radio/ARC-164 

Replaces  appropriate  UHF  portion  of  ASQ-19(  ). 

(Near  Completion) 

TACAN/ ARM-118 

Replaces  appropriate  'rACAN  portion  of  ASQ-19(  ). 

Digital  Avionic*  System/ 

ARM- 101 

Replaces  ASN-6],  ASN-46A,  and  ASQ-91  systems. 

GBO-15  Data  Link/AXQ-14 

Provides  ARN-101  aircraft  with  TV  display 
signals  and  provides  Cata  link  for  GBU-15  weapon 
guidance . 

Digital  Scan  Converter  Croup 

Provides  integrated  and  improved  radar,  optical, 
and  TV  display  capability  to  the  forward  cockpit 
and  radvr/TV  display  to  the  rear  cockpit. 

Video  Tape  Recorder 

Provides  capability  to  tape  information  presented 
on  the  Digital  Scan  Converter  displays. 

Table  9-2. 

F-4E  PLANNED/TFNTATIVE  MODIFICATIONS 

Terminology/Nomenclature 

Remarks 

Cowpas*  Tie/ALR-€9 

Improved  RNAW  system  and  added  ECM  power  manage¬ 
ment  capability. 

AIM-9L 

TBO 

Global  Positioning  System 

Space-based  radio  navigation  system  that  provide* 
worldwide  precise  three-dimensional  location 
informat  ion . 

AM/ALQ-13K  )  Jammer 

Replacement  for  ALQ-119  Pod  Jammer.  The  system 
will  be  modularized  to  provide  mission-tailored 

ECM  jamming  capability. 

VHF  AM-FM  Radio/ARC-lS6 

Addition  of  VHF  coemun 1  cat  ion  capability. 

Vinson/KY-58 

Secure-voice  replacement  for  KY-28. 

GBU-15 

Planar  wing  weapon. 

~4E  AVIONICS  COMT I GUMT I  ON  DATA  i  OUT  RADIO  SST  UU,  AR/AJC-IU 


‘Installation  into  spaca  vacatad  by  Zntagtatad  tlactronic  Central  TACAH  aguif^ant  it  liktly. 
•Por  analog  indicators. 
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10.  DATA  SOURCES 


The  following  sources  of  data  were  used  in  preparing  this  summary: 

*  Aircraft  and  avionics  configuration  data  assembled  by  ARXNC 
Research,  principally  in  the  form  of  copies  of  applicable  sections, 
tables,  and  figures  from  the  aircraft  and  equipment  Technical 
Orders  listed  at  the  end  of  this  section 

*  Avionics  Planning  Baseline  Document  -  October  1973 

*  McDonnell  Report  8738,  Environmental  Design  Requirements  and  Test 
Procedures  -  Aircraft  Electronic  Equipment  -  5  April  1962,  Rev. 

1  July  1964. 

*  Information  supplied  by  Ogden  ALC 

*  Technical  Order  T.O.  12P2-2APQ-120-2-1  for  the  MSDG  and  DSCG 
display  information 

*  ARXNC  Research  Informal  Report:  Technical  Report,  Preliminary 
JTXDS  Configuration  Data  Analyses,  May  1978 


Inventory  of  Technical  Orders 


T.O.  Number 

Subiect 

Change 

Number 

Date 

1F-4E-1 

Flight  Manual 

9 

9/15/78 

lr-4E-2-l 

Aircraft,  General 

18 

4/15/78 

1F-4E-2-4 

Flight  Control  Systems 

S 

12/15/77 

1F-4E-2-9 

Air  Induction  System 

13 

6/1/77 

1F-4E-2-10 

Fuel  Sys  ana 

12 

11/15/77 

1F-4E-2-11 

Instrument  System 

19 

12/15/77 

1F-4E-2-12 

Air  Data  Computer  Set 

8 

12/15/77 

1F-4E-2-13 

Electrical  System 

2 

12/15/77 

1F-4E-2-14 

Integrated  Electronic  Central 
Radar  Altimeter  Radar  Beacon 
System 

Original 

6/15/77 

1F-4E-2-15 

Navigation  System 

17 

4/15/77 

1F-4E-2-17 

Avionics  Navigation  Instrument 
System 

8 

12/1/77 

1F-4E-2-18 
(Volume  l) 

Armament  Systems  (Sections  1(2) 

IS 

6/1/77 

1F-4E-2-18 
(Volume  2) 

Armament  Systems  (Sections 

3. 4, 5, 6, 7) 

15 

6/1/77 

1F-4E-2-19-1 
(Volume  1) 

Weapons  Control  System  (P.  1-1; 
6-430) 

16 

4/15/77 

(continued) 
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Inventory  of  Technical  Ordera  (continued) 


T.O.  Number 

Sublect 

Change 

Number 

Date 

1F-4E-2-19-1 
(Volume  2) 

Weapons  Control  System  (6-430. 
end) 

16 

4/15/77 

1F-4E-2-22 

Systems  Integration 

16 

7/15/77 

1F-4E-2-23 
(Volume  1) 

Wiring  Diagrams  (Sections  1,2,3) 

Basic 

4/1/77 

1F-4E-2-23 
(Volume  2) 

Wiring  Diagrams  (Sections  4,5) 

Basic 

4/1/77 

1F-4E-2-30 

Electronic  Intelligence  System 

3 

4/1/77 

1F-4E-2-33 

Weapons  Release  Computer 

9 

4/1/77 

1F-4E-2-38 

Electronic  Optical  Target 
Designator 

Basic 

4/1/77 

1F-4E-4-4 

Instrument,  Electric,  Systems 

24 

4/15/77 

1F-4E-4-7 

Index 

1F-4E-21 

2 

8/15/77 

Equipment  Inventory 

3 

11/4/76 

1F-4E-34-1-1 

Weapons  Delivery 

1 

7/15/77 

12R2-2ARC164-2 

Radio  Set 

Basic 

6/20/76 

12R5-2ARN118-1 

TACAN  Navigational  Set 

Basic 

10/15/76 

12P5-2APN-32 

Receiver-Transmitter  and 

Antennas 

13 

12/1/76 

12R5-2ARN127-2 

Radio  Receiving 

Basic 

1/15/77 

12P3-2ALR46-42 

Signal  Processor 

4 

12/31/77 

( 
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AVIONICS  INTERFACE  DATA  SUMMARY 

FOR 

F4G 


October  1979 


Ittuid  by 

Th*  Otputy  for  Avionics  Control 
ASD/AX 

A  Joint  AFSC/AFLC  Orfinirition 


FOREWORD 


This  document  is  one  of  a  series  of  reports  that  describe  Avionics 
interfaced  for  various  USAF  aircraft.  It  was  prepared  for  the  Deputy  for 
Avionics  Control,  Aeronautical  Systems  Division  IA£D/AX) ,  Wright-Patterson 
AFB,  Ohio  by  ARINC  Research  Corporation,  Annapolis,  Maryland  under  Contract 
F33657-79-C-0567. 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relating  to  the  integration 
of  additional  avionics  into  the  F-4G  aircraft. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  infor¬ 
mation  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code :  ASD/AXP 
Wright-Patterson  AFB,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  AJUNC 
Research  Corporation  under  Contract  F33657-79-C-0567. 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 
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2.  COCKPIT  SPACE 


Figures  2-1  through  2-6  present  the  current  forward  and  rear  cockpit 
layout,  respectively,  for  the  F-4G  aircraft.  Space  availability  within 
each  cockpit  is  extremely  limited.  The  rear  cockpit  underwent  an  exten¬ 
sive  change  as  a  result  of  APR-38  ECM  system  installation. 

It  is  expected  that  further  significant  cockpit  modifications  will 
occur  in  the  near  future  with  the  addition  of  an  airborne  video  tape 
recorder  in  the  forward  cockpit  right  console  and  a  new  navigation  system 
(such  as  the  ARN-101  or  AJQ-25).  It  is  noteworthy  also  that  the  layout 
shown  does  not  reflect  the  ARC- 164  UHF  Radio  or  the  ARN-118  TACAN  instal¬ 
lations  that  are  nearing  completion. 
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Figure  2-1.  FRONT  MAIN  PANEL  AREA 
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1  CNI  EQUIPMENT  COOLING  RESIT  BUTTON 
2.  EMERGENCY  VENT  HANDLE 
3  UTILITY  PANEL  (RIGHT) 

4.  DEFQG/FOOT  HEAT  CONTROL  HANDLE 

5.  CIRCUIT  BREAKER  PANEL 
S  UTILITY  LIGHT 

>  TEMPERATURE  CONTROL  PANEL 
S  EMERGENCY  FLOODLIGHTS  PANEL 
!  COCKPIT  LIGHTS  CONTROL  PANEL 
i&  EMERGENCY  ATTITUOE  LIGHT  CONTROL  PANEL 
II.  EXTERIOR  LIGHTS  CONTROL  PANEL 
13.  INSTRUMENT  LIGHTS  INTENSITY  CONTROL  PANEL 

13.  UTILITY  ELECTRICAL  RECEPTACLE 

14.  MAP  &  DATA  CASE 

IS  COMMUNICATIOK/OXYGEN  LEAOS 

IS  BLANK  PANEL 

17.  BLANK  PANEL 

II.  KY-21  CONTROL  PANEL 

11  COMPASS  CONTROL  PANEL 

20.  DCU-94A  BOMB  CONTROL/MONITOR  PANEL 

21.  IFF  CONTROL  PANEL 

22  NAVIGATION  CONTROL  PANEL  (TACANI 

23.  COMMUNICATION  CONTROL  PANEL 

24.  GENERATOR  CONTROL  PANEL 
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Figure  2-3.  FRONT  RIGHT  CONSOLE  AREA 
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1.  IWTCHCOH  CONTROL  PANEL 

2.  CONTROL -MONITOR  PANEL 

3.  RADAR  CONTROL  PANEL 

4.  COMMUNICATION  CONTROL  PANEL 
I.  ANTI-0  SUIT  HOSE 

I.  NAVIGATION  CONTROL  PANtL 

7.  MARKf  ft  ItACON  VOR/ILS  AUOIO  CONTROL 

I.  ANTI-0  SUIT  CONTRO  l  VALVt 
I,  OXYGEN  QUANTITY  GAGE 

IS.  CAIIN  ALTIMETER 

II.  UTILITY  PANEL 

12.  AN/ALE-4S  PROGRAMMER 

13.  THROTTLES 

14.  SLANK  PANEL 

15  EMERGENCY  SLATS  FLAPS 
1C  CAfOPY  CONTROL  HANOLE 


Figure  2-5.  REAR  LEFT  CONSOLE  AREA 
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V  INERTIAL  NAVIGATION  CONTROL  PANEL 
I.  COMPUTER  A  MISSILE  PROGRAMMER 

3.  RAOAR  ANTENNA  CONTROL  PANEL 

4.  WEAPON  DELIVERY  PANEL 

5.  WEAPONS  RELEASE  COMPUTER  CONTROL  PANEL 
I.  NAVIGATION  CONTROL  PANEL 

7.  OXYGEN  A  COMMUNICATION  LEADS 
I.  COCKPIT  LIGHTS  CONTROL  PANEL 
S.  NUCLEAR  STORE  CONSENT  SWITCH 

10.  SST-1I1X  PULSE  SELECTOR  SWITCH 

11.  CURSOR  CONTROL  PANEL 

12.  EXTRA  PICTURE  SWITCH 

13.  STALL  WARNING  TONE  CONTROLPANEL 


Figure  2-6.  REAR  RIGHT  CONSOLE  AREA 
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3.  AVIONICS  SPACE  AVAILABLE 


On  the  basis  of  the  examination  of  a  production  F-4G  aircraft  (Serial 
Number  69-7201)  at  Ogden  ALC  with  the  APR-38  system  installed,  available 
avionics  space, as  shown  in  Table  3-1,  were  identified.  The  location  of 
these  areas  are  listed  in  the  table  and  are  also  keyed  to  Figure  3-1. 

There  exists  a  large  space  in  the  tail  area,  moderate  space  in  the 
upper  avionics  bay  and  in  the  "Rat  Bay",  and  smaller  spaces  in  various  other 
locations  throughout  the  aircraft. 

Table  3-2  details  several  possibilities  for  providing  space  in  the  1984 
time  frame.  These  alternatives  will  require  replacement  or  modification 
of  certain  systems.  Locations  are  keyed  to  Figure  3-1. 

The  environmental  data  for  the  areas  cited  has  been  extracted  from 
McDonnell  Report  8738  and  presented  in  Table  3-3.  Although  the  addition 
of  the  "chin"  pod  and  other  structural  changes  made  during  the  F-4E  to 
F-4G  conversion  might  produce  some  aerodynamic  effects  (e.g.,  added  drag  at 
low  speeds  and  altitudes),  the  applicability  of  the  environmental  data 
contained  in  the  report  is  considered  valid  currently  and  no  known  new/ 
special  temperature  -  altitude  -  vibration  testing  is  now  planned. 
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Table  3-1.  P  £  SUMMARY  -  F-4G 


3-2 


Tabl«  3-1.  (CONTINUED) 


Table  3-2.  F-4G  RAW  ENVIRONMENTAL  DATA  SYNOPSIS 


4.  ELECTRICAL  POWER  SYSTEM 


4.1  Main  Power  System 

The  main  electrical  power  system  in  the  F-4G  is  composed  of  two  30  kVA, 
115  volt,  400  Hz  3-phase  power  generators  with  a  constant- speed  drive  (CSD) 
unit  regulating  the  generator  at  8,000  rpm.  The  load  is  evenly  divided 
between  the  generators  when  they  are  operating  in  parallel.  If  a  fault 
in  either  generator  occurs,  it  is  removed  from  the  line.  Two  underfrequency 
protectors  prevent  underfrequency  operation  of  the  generators. 

4.2  Power  Conversion  and  Distribution  System 

The  power  conversion  and  distribution  system  has  three  main  functions: 

(1)  distributes  internal  emergency  and  external  ac  power  to  the  aircraft, 

(2)  distributes  dc  power  to  the  aircraft,  and  (3)  converts  115  Vac  to  28/14 
Vac  and  28  Vdc.  Power  from  the  left  generator  is  supplied  to  the  left  main 
115  Vac  bus  and  instrument  200/115  Vac  bus.  The  right  generator,  delivers 
power  to  the  115  Vac  right  main  bus  and  the  essential  115  Vac  bus.  In 
normal  operation  the  emergency  generator  delivers  ac  power  to  the  essential 
and  instrument  buses. 

Two  100  ampere  transformer-rectifiers  convert  the  received  ac  power 
from  their  generators  to  the  28  Vdc  power. 

4. 3  Battery  Power 

The  battery  power  supply  system  contains  a  24  volt  nickel  cadmium 
battery  rated  at  11  ampere-hours  at  a  2-hour  discharge  rate.  The  aircraft 
battery  is  used  for  normal  ground  and  emergency  air  starts  as  well  as  to 
provide  power  to  the  four  floodlights.  If  total  ac-to-dc  power  conversion 
fails,  the  battery  will  supply  power  to  the  essential  dc  bus. 


5.  ENVIRONMENTAL  CONTROL  SYSTEM 


5.1  General 


The  aircraft  environmental  control  system  air  conditioning  is  divided 
into  two  major  systems,  one  for  cabin  areas  and  one  for  electronic  equip¬ 
ment  cooling.  Both  systems  use  high  temperature,  high  pressure,  and 
seventeenth-stage  engine  compressor  bleed  air  from  either  or  both  engines. 

5.2  Cabin  Air  Conditioning 

The  cabin  air  conditioning  system  (CACS)  on  the  right  side  of  the 
fuselage  consists  of  two  air-to-air  heat  exchangers  and  other  associated 
equipment.  The  CACS  allows  a  selection  of  cabin  conditioning  temperatures, 
defogging,  rain  removal,  and  ram  air  operations. 

5. 3  Equipment  Air  Conditioning 

The  equipment  air  conditioning  system,  located  on  the  left  side  of  the 
forward  fuselage,  supplies  cooling  air  for  the  radar  compartment  in  the  nose, 
the  electronic  equipment  compartment  aft  of  the  nosewheel  well,  and  the 
electronic  equipment  shelf  behind  the  rear  cockpit  bulkhead.  System  control 
is  entirely  automatic  with  the  temperature  being  controlled  at  approxi¬ 
mately  84°F  from  sea  level  to  25,000  feet  and  40°F  from  25,000  feet  up. 

5.4  Equipment  Auxiliary  Air  System 

The  equipment  auxiliary  air  system  (EAAS)  uses  partially  cooled  air 
from  the  equipment  air  conditioning  system.  The  EAAS  distributes  the  cooled 
air  as  follows: 

•  Anti-G  System 

•  Canopy  Seal  System 

•  Air  Data  Computer 

•  Radar  Wave  Guide 

•  Rear  Cockpit  Radar  Scope 

•  Radio  Receiver (s)  -  Transmitter 

•  Fuel  Pressurization  System 

•  Pneumatic  System  Air  Compressor 
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6.  CURRENT  AVIONICS 


6. 1  Summary  of  Current  Avionics 

Table  6-1  lists  the  current  avionics  system  in  the  F-4G.  Those  that 
are  different  from  the  F-4E  configuration  or  unique  to  the  F-4G  are 
annotated. 

Systems  unique  to  the  F-4G  are  described  in  this  section.  The  reader 
is  referred  to  the  F-4E  Configuration  Data  Summary  for  details  of  the 
common  avionics  systems.  The  unique  systems  are  the  AN-APR-38  ECM  System 
and  the  AN/ASG-30  Computing  Optical  Sight. 

Tables  6-2  and  6-3  list  the  available  LRU  data  for  the  ECM  System  and 
the  Computing  Optical  Sight  System,  respectively.  A  detailed  description 
of  the  APR-38  system  was  not  available  for  this  report;  however  a  mock 
diagram  of  the  APR- 36  ECM  system  is  presented  in  Figure  6-1. 

Refer  to  Section  9  of  this  document  for  avionics  systems  which  can  be 
expected  to  exist  on  the  F-4G  in  the  1984  time  frame  (some  pending  approval) 
and  replace  many  of  those  listed  in  Table  6-1. 
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Table  6-2.  PRINCIPAL  AVI 

ONICS  SYSTEMS  CURRENTLY 

INSTALLED  ON 

THE  F-4G  AIRCRAFT 

Flight  Control 

ASA-32  (  ) 

Flight  Director  Computer 

TBD  (Same  as  non-ARN-101 
equipped  F-4E  aircraft) 

Air  Data  Computer 

CPK-92/A24G-34 

Attitude  Reference  Bombing  Computer 

AJB-7 

Fire  Control 

APQ-120 (V)  with  Digital 

Scan  Converter  Group  Display 

Flight  Data  Recording 

TBD  (Same  as  F-4E) 

Inertial  Navigation 

ASN-63 

Integrated  Electronic  Central 

ASQ-19A  w/KIT-lA,  KIR-1A 

Intercommunications 

UHF  Communications 

Automatic  Direction  Finding 
TACAN 

IFF 

IFF  CRYPTO 

Computing  Optical  Sight 

ASG-30* 

Navigation  Computer 

ASN-46A 

Radar  Altimeter 

APN-155 

Radar  Beacon 

SST-181X  or  UPN-25 

IFF  Interrogator 

APX-80A 

Speech  Security 

KY-28 

Weapons  Release  Computer 

ASQ-91 

Radar  Receiving  Set  (RHAW) 

APR- 38* * 

ILS/VOR 

ARN-127 

Countermeasure  Dispenser 

ALE-40 

Data  Recording  Cameras 

KB-18A  or  KB- 25A 

Electronic  Countermeasures  Pods 

ALQ-119 (V) -12 ,  -14 

Armament 

Missile  Launching  System 

For  AIM-7,  -9  and  AGM-45,  -65A 

Multiple  Weapons  System 

For  conventional  stores 

Special  Weapons  Monitor 

Nuclear  Stores  Consent  Switch 
and  DCU-94/A. 

Centerline  Weapons  Release 

AERO-27A,  or  BRU-5/A 

•Differs  from  F-4E. 

* ‘Unique  to  F-4G. 

tU 
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Tsbl0  6-2.  AM/APJl-3*  ECU  System  (Wild  WetMl)  MSN:  TOO  (continued) 


Ttbla  t-1.  AW/APR- JS  ECU  SYSTEM  (KILO  WEASEL)  NSW.-  TBO  ( con t i n ilMi ' 
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Figure  6-1.  AN/APR-38  Simplified  Block  Diagram 


7.  ANTENNA  LOCATIONS 


Figure  7-1  shows  the  approximate  location  of  the  antennas  on  the  F-4G 
Antenna  nomenclature  from  current  technical  orders  is  as  follows: 

Antenna  Nomenclature 


1. 

Radar 

AS-3083/APQ-120 (V) 

2. 

ADF 

AS-909A/ARA-48 

3. 

Lower  TACAN 

11C21400 

4. 

Lower  UHF  Comm. 

AS- 1611/A 

5. 

IFF 

2285-1 

6. 

Radar  Altimeter 

AS-1 386/AS- 1442 

7. 

Upper  TACAN 

11C21400 

8. 

APR- 38  Low  Band 

AS- 3119/APR- 38 

9. 

VOR/ILS  Glide  Slope 

DMN9-5 

10. 

AN/APX-SOA  IFF 

AS-2072/APQ-120 

11. 

APR-38  High  Band 

AS- 312 1/APR- 38 

12. 

APR- 38  Special  Warning 

(Lower) 

AS-3122/APR- 38 

13. 

Upper  UHF  Comm. 

AS-1611/A 

14. 

APR- 38  Low  Band 

AS- 3119/APR- 38 

15. 

APR- 38  Mid  Band 

AS- 3120/APR- 38 

16. 

APR-38  Special  Warning 

(Upper) 

AS- 3 12 2/APR- 38 

8.  INTERFACE  DATA 


This  section  contains  examples  of  interface  signal  characteristics. 
These  data  were  extracted  from  applicable  sections  of  the  Interface  Control 
Drawings  (ICDs)  for  integration  of  GPS  user  equipment  in  the  F-4G  aircraft. 
Each  sheet  discusses  a  particular  signal.  The  top  line  contains  the  signal 
name,  type  of  signal  (digital,  analog,  descrete,  or  synchronous),  its  signal 
source  and  load,  and  whether  the  signal  is  an  input  or  output  of  the  GPS 
user  equipment.  A  functional  description  follows,  as  well  as  a  description 
of  the  signal's  characteristics. 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

Bearing 

Synchro 

FROM 

TO 

UE 

Pilot's  HSI  l 
HSO's  BDHI 

Functional  Description 

Provide*  angular  Information  to  th«  bearing  pointer*  to  display  relative 
bearing  of  the  aircraft'*  present  position  to  selected  waypoint. 


•Note:  No.  I  pointer  on  8DHI 


Signal  Characteristics 


RANGE:  0°  to  360® 

ACCURACY:  ♦  lfi 

INDEX  REFERENCE:  Aircraft  Heading 
POSITIVE  DIRECTION  SENSE:  Increasing  Bearing 
SCALE  FACTOR:  1°  .  1° 

RESOLUTION:  ♦  2.5°  (HSI);  ♦  1.25°  (BOH!) 


Electrical  Characteristics  (continued  on  next  page) 

LOAD:  1)  Pilot's  HSI  (AF/A24J-1),  3-Hire  Synchro,  Bendlx  Type  EP  AY-500-5 
or  equal 

2)  WSO's  BOH  I  ( I0-663(  )/U),  3-H1re  Synchro.  Type  26V-i:;x«,  or  equal 
SOURCE:  (TBD-1 ) 


Interconnection  Data 

Hire  Type  l  No.:  Twisted  Pair  (X,Y) 
Hire  size;  No.  22  AUG 

Note:  "2"  tied  to  ground 


A/C:  F-46 

MIL-I-22075 

HIL-H-27269 

1F-4E-2-U 


A 

mm  mm  m 

JHV 

ICD-GPS-020 


I-"  io-2 


ElECTRICAl  CHARACTERISTICS 


LOAD  1 

LOAD  2 

HSI  (AF/A24J-1),  Bearing  Pointer,  3-W1r* 
Synchro,  Bendlx  Type  AV-500-5  or  equal 

BDHI  ( I D-663 (  VU),  Synchro.  Type 
26V-11TX4  or  equal 

ROTOR 

Input  Voltage 
Frequency 
Input  Current 
Input  Power 
Res  1  stance  (DC) 


STATOR 

Input  Voltage 
Input  Current 
Input  Power 
Resistance  (DC) 

Rotor  Output  Voltage 
Phase  Shift  (S  to  R) 
Accuracy  (Max) 

Null  Voltage  (Max) 


IMPEDANCE 

Zso 

Zro 

Zrss 


26  Volts 

400  Cycles 

—  ma 

-  Watts 

S30  Ohms 


11.8  Volts 

20  na 

0.090  Watts 

188  Ohms 

19  Volts 

l 5  Degrees 

IS  Minutes 

50  «v 


Input  Voltage 
Input  Current 
Input  Power 
Transformation  Ratio 
Sensitivity 
Phase  Shift 
Impedance,  Zro 
Impedance,  Zso 


26  Volts 
242  me 
.87  Watts 
.454 

206  mv,'deg 
4°  lead 
14.9  ♦  J106  Ohms 
760  ♦  J4540  Ohms 


222  ♦  J470  Ohms 
940  ♦  J2260  Ohms 
1050  ♦  J450  Ohms 


SIGNAL  NAME 


Distinct,  Units 


INTERFACE  SIGNAL  CHARACTERISTICS 


TYPE 


Synchro 


FROM 

TO 

UE 

Pilot's  HSI  i 
USD's  BDHI 

Functions!  Description 

Provides  angular  Informstlon  to  rotsts  th«  units  digit  In  the  range  window. 
Displays  slrcraft  prtsent  position  distinct  to  stltcttd  waypoint  In  lien  incrtmtnts 
(0.5nm  Indexed).  Drlvtn  Indtptndtntly  of  other  digits,  but  read  In  conjunction 
with  them  in  ordtr  to  provide  the  least  significant  digit. 


Signal  Characteristics 


RANGE:  0  to  9  (tf 
ACCURACY :  ♦  3.6® 

INDEX  REFERfNCE:  0 


to  360°) 


POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  •  1  numeral 
RESOLUTION:  ♦  9® 


Electrical  Characteristics  (continued  on  next  page) 

LOAD:  1)  Pilot's  HSI  (AF/A24J-1).  3-W1rt  Synchro.  Clifton  Type  CRC-B-A-1 
or  equal 

2)  USD's  BDHI  ID-663(  )/U,  3-H1re  Synchro.  Type  26V-11TX4  or  equal 
SOURCE:  (TBD-1 ) 


Interconnection  Hats 

Hire  Type  A  No.:  Twisted  Pair  (X,Y) 
Wire  Size:  No.  22  AWG 

Note;  "Z"  leg  tied  to  ground 


A/C:  F-46 
«EF:  MIL-I-22075 
MIL-H-27269 
1F-4E-2-14 


I - 1 


IC0-GPS-020 
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electrical  characteristics 


LOAD  1 

LOAD  2 

HSI  (AF/A24J-1),  Distance  Display, 

3-H1re 

BDHI  ( ID-663 (  )/U) . 

Synchro,  Type 

Synchro,  Clifton  Type  CRC-8-A-1  or  equal 

26V-11TX*  or  equal 

Primary  Minding 

Rotor 

Input  Voltage 

26 

Volts 

Print ry  Voltage  {*00  Hi) 

26 

Volts 

Input  Current 

242 

me 

Secondary  Voltage 

11.8 

Volts 

Input  Power 

.87 

Matts 

Input  Current 

100 

M 

Transformation  Ratio 

.*5* 

Input  Power 

■  S* 

Matts 

Sensitivity 

206 

■v/deg 

Accuracy 

30 

feet 

Phase  Shift 

*0 

lead 

Impedance,  Zro  S* 

♦  J  260 

Ohms 

Impedance,  Zro 

14.9  ♦  j 1 06  Ohms 

Impedanct,  Zjo  12 

♦  3*5 

Ohms 

Impedance,  Zso 

760  ♦  J4540  Ohms 

Rotor  OC  Resistance 

37 

Ohms 

Stator  DC  Resistance 

12 

Ohms 

Phase  Shift 

8.5 

Degrees 

INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Distance,  tens 

Synchro 

D 

UE 

Pilot's  HSI  t 
HSO'S  BOH! 

Function*!  Description 


Provides  angular  Information  to  rotat*  the  tans  digit  In  the  rtnga  window. 
Displays  aircraft  prasant  position  distance  to  seleetad  waypoint  In  lOrm  Incre- 
mants.  Driven  Independently  of  other  distance  digits  but  read  In  onjunctlon 
with  than. 


Signal  Characteristics 

RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  ♦  3.6° 

INDEX  REFERENCE:  0 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36J  •  1  numeral 
RESOLUTION:  *9° 


Cectrlcal  Characteristics  (conlnued  on  page  10-5) 

LOAD:  1)  Pilot's  HSI  (AF/A24J-1),  3-W1re  Synchro,  Clifton  Type  CRC-8-A-1 
or  equal 

2)  HSO's  BDHI  ( 1 0-663 C  )/U),  3-H1re  Synchro,  Type  26V-11TX4  or  equal 
SOURCE:  (TBD-1) 


Interconnection  Data 

Hire  Type  t  No.:  Twisted  Pair  (X,Y) 

Hire  Site:  No.  22  AHS 


Note:  "Z"  leg  tied  to  ground 


INTERFACE  SIGNAL  CHARACTERISTICS 


signal  name 

TYPE 

Distance,  hundreds 

Synchro 

Pilot's  HSI  I 
WSO'S  BOH I 


Functional  Description 

Provides  angular  Information  to  rotate  the  hundreds  digit  In  the  range 
window.  Displays  aircraft  present  position  distance  to  the  selected  waypoint  In 
lOOnai  Increments.  Driven  Independently  of  the  other  distance  digits,  but  read 
In  conjunction  with  them  in  order  to  provide  the  most  significant  digit  for  the 
distance  value. 


Signal  Characteristics 


RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  i  2.6C 
INDEX  REFERENCE:  0 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR :  36°  •  1  mineral 
RESOLUTION:  ♦  9® 


Electrical  Characteristics  (continued  on  page  10-5) 

LOAD:  1)  Pilot's  HSI  (AF/A240-1),  3-W1re  Synchro,  Clifton  Type  CRC-8-A-1 
or  equal 

2)  WSO'S  BOHI  (IIV6S3(  )/U),  3-“1re  Synchro,  Type  26V-11TX4  or  equal 
SOURCE:  (TBO-1 ) 


Interconnection  Data 

Wire  Type  1  No.:  Twisted  Pair  (X,Y) 
Wire  Size:  No.  22  AWS 

Note:  "2"  leg  tied  to  ground 


A/C:  F-4G 
K  If:  HR- 1-22075 
MIl-H-27269 
1F-4E-2-14 


A 

mm  or*  m 

■M 

jttv 
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INTERFACE  SIGNAL  CHARACTERISTICS 


i 


SIGNAL  NAME 

type 

I/O 

FROM 

TO 

Distance  Flag 

Discrete 

■ 

U£ 

Pilot's  HSI 

USD's  BDHI 

Functional  Description 


Provl df s  a  discrete  signal  to  operate  the  distance  warning  flag.  The  flag 
Is  normally  out  of  view  when  the  range  Indicator  Is  operating  and  the  range 
data  Is  valid.  The  flag  covers  the  range  Indicator  when  the  distance  Information 
Is  not  valid  or  the  device  supplying  the  distance  data  Is  not  operating. 


Signal  Characteristics 


RANGE:  28  Vdc  applied,  Flag  out-of-vlew 
28  Vdc  not  applied,  Flag-ln-vlew 


i 


Electrical  Characteristics 


LOAD:  1)  Pilot's  HSI  (AF/A24J-1),  Distance  shutter  mechanism, 
28  Vdc,  150ma  Max. 

2)  !  WSO's  BDHI  {13-663'  )/U),  Distance  shutter  mechanlsr, 
1  28  Vdc,  ISOma  Max. 

SOURCE:  (TBD-1  / 


Interconnection1  Data 

Hire  Type  A  No. :  Two  Single  Conductors 
Wire  Size:  No.  22  AWG 


A/C:  F-4G 
*£*:  MIL-I-22375 
MIL-H-27269 
1 F-4E-2- 1 4 


Mil 

mm  «ra*  m 

A_ 

ICD-GPS-020 

INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O  | 

FROM 

TO 

■ 

Thousand  Digit 

Discrete 

D 

UE 

Pilot's  HSI 

WSO's  BOH! 

functional  Description 


Provides  i  discrete  output  signal  to  operite  the  thousand  digit  shutter  of 
the  HS!  when  the  distance  to  a  selected  waypoint  Is  greater  than  999  nautical 
■lies. 


Slonal  Characteristics 

RANGE:  28  Vdc  applied,  thousand  digit  In-view 

28  Vdc  not  applied,  thousand  digit  out-of-view 


Electrical  Characteristics 

LOAD:  1)  Pilot's  HSI  (AF/A240-1),  Distance  1000  digit  shutter,  28  Vdc, 
150  ma  (Max) 

2)  WSO's  BOH  I  ( 1 0-663 (  )/U),  Distance  1000  digit  shutter.  28  Vdc. 
ISO  ma  (Max) 

SOURCE:  TBD-1 


Interconnection  Data 

WIRE  TYPE  I  NO.:  Two  Single  Conductors 
WIRE  SIZE:  No.  22  AWG 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

To-From 

Analog 

■ 

UE 

Pilot's  HS1 

FOC 

functional  Description 


Provides  a  d.c.  analog  signal  to  drive  the  To*From  Indicator.  If  the 
aircraft  Is  flying  toward  the  wayoolnt  and  has  not  Intercepted  a  reference 
line  perpendicular  to  the  aircraft  ground  track  and  through  the  waypoint, 
the  Indication  will  be  TO.  Once  past  the  waypoint  reference  line,  the 
Indication  will  be  FROM,  as  long  as  the  same  waypclnt  Is  selected. 


Signal  Characteristics 

RANGE:  TO  •  -225  »a  Max 
BLANK  •  no  signal 
FROM  •  -225  pa  Max 


Electrical  Characteristics 


LOAD:  1)  Pilot's  HSI  (AF/A24J-1 ),  To-From  Arrow  Meter  movement, 

150  -  250  Ohms 


SOURCE:  (TBD-1) 


Interconnection  Uafa 
Hire  Type  A  No .  : 

Hire  Size:  No.  22  AWG 


A/C:  F-4G 
k£F:  M1L-H-27269 
1F-4E-2-14 


A 

mm 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  nahe 

TYPE 

I/O 

FROM 

TO 

Horizontal  Deviation 

Analog 

0 

UE 

Pilot's  HSI 

FDC 

Function^  Description 

’  Provides  i  variable  d.e.  signs!  that  Indicates  the  displacement  of  the  aircraft 
to  the  left  or  right  of  a  selected  course.  The  displacement  represented  by  the 
Indicating  device  will  be  controlled  by  UE  software  and  will  be  dependent  upon  air¬ 
craft  flight  phase.  Deflection  of  the  Indicating  device  may  represent  angular  dis¬ 
placement  (e.g.,  10c  for  a  TACAN  approach:  2.5°  for  ILS)  or  distance.  For  an  area 
navigation  system,  the  Area  Navigation  Subcommittee  has  recommended  the  following 
ranges  for  the  flight  modes  indicated:  a)  Enroute;  2-6  miles  full  scale,  b)  Terminal 
1-2  miles  full  scale  and  c)  Approach:  600-3000  feet  full  scale.  Choice  of  presenta¬ 
tion  (distance/degrees)  and  scales  are  (TBD-1). 

Signal  Characteristics 

RANGE:  0  to  ♦  150  ua 

RESOLUTION:  1  ua 

ACCURACY:  ♦  12  ua 

INOEX  REFERENCE:  Selected  Course 

POSITIVE  DIRECTION  SENSE:  Fly  right  (♦) 

SCALE  FACTOR:  75  ua/dot  on  the  HSI 

Distance/angular  displacement  scale  factor  (TBD-1) 

Electrical  Characteristics 

LOAD:  1)  Pilot's  HSI  (AF/A2AJ-1 ),  course  bar  mechanism. 

Input  Impedance:  1000  Ohms  +  3X 
Input  Current  (Max):  500  ua 
2)  Flight  Director  Computer  (CPU-82/A) 

Input  Impedance:  1000  Ohms  OX 
Input  Current  (Max):  500  ua- 

SOURCE:  (TBD-1 ) 


Interconnection  Uata 

WIRE  TYPE  A  NO.:  Two  Single  Conductors 
WIRE  SIZE:  No.  22  AWG 


A/C:  F-4G 
nEF:  MIL-H-27269 


1F-4E-2-14  | 
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A/C:  F-4G 
nLF:  MIL- 1-2761 9 
1F-4E-2-17 


ICD-GPS-OZO 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Vertical  Deviation 

Analog 

0 

UE 

FDC 

Function*!  Description 

Provides  e  variable  d.e.  signs!  that  Indicates  the  displacement  of  the  aircraft 
above  or  below  a  desired  flight  path.  The  displacement  represented  by  the  Indicating 
device  will  be  controlled  by  U£  software  and  will  be  dependent  upon  aircraft  flight 
phase.  Deflection  of  the  Indicating  device  may  represent  angular  displacement  (e.g., 
0.5°  for  ILS)  or  distance.  For  an  area  navigation  system,  the  Area  Navigation 
Subcorpl ttee  of  the  Air  Transport  Association's  Air  Traffic  Control  Comlttee  has 
recomnended  the  following  ranges  for  the  flight  modes  indicated:  a)  Enroute:  200  t4 
2000  feet  full  scale,  b)  Terminal:  £0-200  feet  full  scale  and  c)  Approach:  40-100 
feet  full  scale.  Choice  of  presentation  {distance/degrees)  and  scales  are  (TBD-1). 


Signal  Characteristics 

RANGE:  0  to  ♦  1C  ma 
RESOLUTION:  ♦  C.l  ma 
ACCURACY:  *  7.5S 

INDEX  REFERENCE:  Desired  flight  path 
POSITIVE  DIRECTION  SENSE:  Fly  down  (♦) 

SCALE  FACTOR :  2.51  ma/lneh  deflection  on  the  Indicator 

Distance/angular  displacement  scale  factor  (TBD-1) 


Electrical  Characteristics 

LOAD:  Flight  Director  Computer  (CPU-B2/A) 
Input  Impedance:  1 OCO  Ohms  +3S 
Input  Current  (Max):  13.5  ma 


Interconnection  Data 


HIRE  TYPE  I 
HIRE  SIZE: 


NO.: 


Two  Single  Conductors 
No.  22  AWG 


A/C: 

*EF: 


F-46 


1F-4E-2-17 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

EX 

FROM 

TO 

Vertical 
Deviation  Flag 

Discrete 

B 

UE 

FDC 

Functional  Description 


Provides  *  discrete  signal  to  the  FDC  to  advise  when  the  UE  verticil 
deviation  signal  Is  net  reliable. 


Signal  Characteristics 

RANGE:  Flag  In  view,  Input  current  <245  ul 

Flag  out-of-vle-,  Input  current  >245  ua 


Electrical  Characteristics 


LOAD:  Flight  Director  Computer  (CPU-82/A) 

Input  Impedance:  1000  Ohms  +3i 
Input  Current  (Max):  380  ua“ 


SOURCE: 


Interconnection  Data 


Hire  Type  1  No.:  Two  Single  Conductors 
Wire  Size:  No.  22  AWG 


A/C:  F-4G 
REF:  MIL- 1-2761 9 
1F-4E-2-17 


INTERFACE  SIGNAL  CHARACTERISTICS 


signal  name 

TYPE 

1/0 

FROM 

TO 

Digital  Output  Data 

Digital 

B 

UE 

AN/ARN-101 
(Future  Mod) 

Functional  Description 


Provldts  tha  following  digital  data  to  update  the  INS  and  to  aid  In  navi* 
gatlon/bonblng  solutions: 

1)  Latitude  S)  Covariances 

2)  Longitude  6)  Time 

3)  Altitude  7)  Display  Data 

4)  Velocities  (Vx,  V y,  Vz) 

Signal  Characteristics 
(TBD-3) 


Electrical  Characteristics 
(TBD-3) 


Interconnection  Data 


(TBD-3) 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

1/0 

FROM 

TO 

Magnetic  Heading 

Synchro 

I 

ARBCS 

UE 

Function*!  Description 


north. 


Provides  angular  reference  sign*!  of  » ' rcraft  heading  relative  to  magnetic 


Signal  Characteristics 

RANGE:  0°  to  360° 

ACCURACY:  *0.5° 

INDEX  REFERENCE:  Magnetic  North 
POSITIVE  DIRECTION  SENSE:  Note  Right 
SCALE  FACTOR:  1°  •  1° 

RESOLUTION:  (TBD-1) 


£l^l“Uiar.!£tglj«tla  {continued  on  next  page) 

SOURCE:  1)  ARBCS.  Compass  Adapter  Compensator  (ADIC-182/A24G-1A) ;  Synchro. 
Bendlx  Type  EP  AY-500-5  or  aqua! 

LOAD:  (TBD-1) 


Interconnection  Uat« 

Hire  Type  l  No.:  Two  Conductors  (X.Y) 

Mire  Size:  No.  22  AWG 

Note:  "2"  leg  tied  to  ground 


A/C:  F-4G 

REF:  lF-a£-2-17 

MIL-C-26485 


ICD-GPS-020 


ELECTRICAL  CHARACTERISTICS 


Rotor 

Input  Volugc 

26 

Volts 

Frequency 

400 

Cycles 

Input  Current 

— 

M 

Input  Power 

— 

watts 

Resistance  (DC) 

530 

Oims 

Stator 

Input  Voltage 

11.8 

Volts 

Input  Current 

20 

ma 

Input  Power 

0.090 

Watts 

Resistance  (DC) 

188 

Ohms 

Rotor  Output  Voltage 

19 

Volts 

Phase  Shift  (S  to  R) 

15 

Degrees 

Accuracy  (Max) 

15 

HI nutes 

Null  Voltage  (Wax) 

50 

mv 

INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Pitch 

Synchro 

1 

ARBCS 

UE 

Functional  Descrlotlo' 

n 

Provides  t  synchro  slgnai  representing  aircraft  pitch  Attitude  to  the  UE. 


Signal  Characteristics 

RANGE:  0  to  360s 
ACCURACY:  *  0.5° 

INDEX  REFERENCE:  0°  Pitch 
POSITIVE  DIRECTION  SENSE:  Note  up 
SCALE  FACTOR:  1°  •  1° 

RESOLUTION:  (TBD-1) 


Electrical  Characteristics 

SOURCE:  ARBCS,  Displacement  Gyroscope  Assembly  (SBK-8/A24G-T A) ,  Synchro 
Bengix  Type  AY-iOO-S  or  equal  (see  page  10-17  for  synchro 
characteristics) 

LOAD:  (T80-1) 


Interconnection  Data 


WIPE  TYPE  i  NO.:  Twisted  Triad 
WIRE  SIZE:  No.  22  AWG 


A/C:  F-46 

«EF :  MIL-C-26435 


1F-4E-Z-1 7 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

1  1 

FROM 

TO 

True  Airspeed 

Synchro 

I 

Air  Data  Computer 

UE 

Function*!  Description 


Provides  an  Input  of  trut  air  speed  In  synchro  foneat. 


Signal  Characteristics 

RANGE:  150  -  1500  knots 
ACCURACY:  (TBD-2) 

INDEX  REFERENCE:  (TBD-2) 

POSITIVE  DIRECTION  SENSE:  Incrtaslng  air  speed 
SCALE  FACTOR:  (TBD-2) 


Eltctrlcal  Characteristics 

SOURCE:  Air  Data  Computer  (CPk-92/A2«G-3«),  Synchro.  Typa  (TBD-2) 


LOAD:  (TBO-l ) 


Interconnection  Data 


Mira  Typ*  A  No.:  Twisted  Triad 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Barometric  Altitude 

Synchro 

I 

Altitude  Encoder  Unit 

UE 

Function*!  Description 


Provide*  *n  Input  of  pressure  iHItudt  In  synchro  forut  for  use  by  the 
system  when  operating  with  less  then  full  navigation  cepeblllty. 


Slone!  Cherecterlstlcs 

RANGE:  <1000  to  80,000  feet 

ACCURACY:  ♦  0.05  Inch  Hg  end  ♦  0.2t  Indication 

INDEX  REFERlNCE:  0  Fe«t  (29.9 T  Inches  of  mercury) 

SCALE  FACTOR:  36°/ 1000  feet 

POSITIVE  DIRECTION  SENSE:  Up-perpendicular  to  horizontal  eerth  plene 
RESOLUTION:  0.01  Inch  Hg 


Electric*!  Characteristics 

SOURCE:  Altitude  Encoder  Unit  (CVK-99/A24G) 

LOAD:  (TBD-1) 


Interconnection  U*t* 

Wire  Type  1  No.:  Twisted  Tried 
Wire  Size:  No.  22  AWG 


A/C: 

kEF: 


F-4G 

1F-4E-2-12 


Ml 

A 

mmmmm 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  name 

TYPE 

I/O 

FROM 

TO 

Course  Set 

Synchro 

1  I 

Pilot's  HSI 

UE 

Functional  Description 


Provides  «n  «ltetric*l  reference  signal  fo  the  course  nanually  selected 
by  the  course  set  control  on  the  HSi.  This  signal  will  be  used  by  the  UE  as 
*  reference  for  positioning  the  course  deviation  and  To-Froei  Indicators  on 
the  HSI. 


Slonal  Characteristics 

RANGE:  0°  to  360° 

ACCURACY  ♦  0.5“ 

RESOLUTION:  *1.0° 

INDEX  REFERENCE;  Magnetic  North 

POSITIVE  DIRECTION  SENSE:  Right  Hand  Increments 

SCALE  FACTOR:  1°  ■  1° 


Electrical  Characteristics  (continued  on  next  page) 


SOURCE:  HSI  (AF/A24J-1),  Course  Resolver.  Bendlx  Type  EP  AY221-5-B,  or  equal 
LOAD:  (TBD-1) 


Interconntctlon  Data 


WIRE  TYPE  i  NO.:  Seven  conductors;  one  twisted,  shielded  pair  and  five 
single  conductors 
WIRE  SIZE:  No.  22  AWG 


ELECTRICAL  CHARACTERISTICS 


SOURCE 

HSI  (AF/A240-1),  Course  Resolver,  Bendlx 
Type  EP  AY-221-5-8,  or  equal 

• 

Input  Winding  Rotor 

Input  Voltage  26  Vic,  100  Hz 

Input  Current  12  m 

Input  Power  100  ew 

Impedance,  2so  700  *  J2100  Ohms 

Rotor  Res  1  stance  (DC)  400  Ohms 

Output  Voltage  17.2  Volts 

Accuracy  20  Minutes 

{fMX .  ) 

Phase  Shift  10  Degrees 

» 

H 

m 

&/? 
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INTERFACE  SIGNAL  CHARACTERISTICS 


.  SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Digital  Input  Data 

# 

Digital 

.  .. 

1 

AM/ARN-101 
(Future  Mod) 

UE 

Function*!  Description 


Provides  the  UE  with  the  following  digital  dett  to  eld  In  acquiring 
satellites  and  Improving  AJ  capabilities: 

1)  Latitude  5)  Others  (TBD-3) 

2)  Longitude 

3)  Velocities  (Vx,  Vy,  Vz) 

4)  Covariances 

Signal  Characteristics 
(TBD-3) 


Electrical  Characteristics 
(TBD-3) 


Interconnection  Data 
(TBD-3) 


A/C:  F-4G 


*•« 

«• 
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INTERFACE  SI6NAI  CHARACTERISTICS 


SIfiNAl  NAME 

TYPE 

I/O 

FROM 

TO 

Blinking  Pul  set 

Pulie 

I 

IFF 

UE 

Function*!  Dticrlotlon 


Provide*  blanking  pultes  (tuppresilon)  to  blink  thi  GPS  UE  receiver  when  the 
IFF  it  tritualttlng. 


Slant!  Chirtcterlstlc* 
(TBD-2) 


E! tetri c*l  Chirtcterlstlc* 

SOURCE:  IFF,  Coder- Rtctlvtr  Trintmltter  (KY-532A/ASQ) 

LOAD:  (TB0-! ) 


Interconnection  Uiti 

HIRE  TYPE  t  HO.:  Coixlil  Ctble,  Type  (TBD-2) 


A/C:  F-4G 
REF:  1F-4E-2-14 


A 
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9.  FUTURE  MODIFICATIONS 


9.1  On-Going  and  Near-Term  Modifl cations 

Table  9-1  lists  some  of  the  known  on-going  or  near-term  F-4G  modifi¬ 
cations  not  previously  addressed  herein.  Some  of  the  modifications  (e.g., 
the  installation  of  the  ARC-164  UHF  Radio  and  the  ARN-118  TACAN  Set)  may 
be  incorporated  shortly  into  the  actual  F-4E  to  F-4G  conversion/production 
modification  process.  If  so,  then  only  a  limited  number  of  F-4G  produc¬ 
tion  aircraft  completed  previously  would  need  a  retrofit  for  these  systems, 
that  could  be  accomplished  at  the  operational  squadron  or  wing  location. 

9.2  Future  Planned  Modifications 


Table  9-2  lists  some  of  the  planned  or  tentative  Class  IV  and  V 
modifications  hat  could  impact  an  available  spares  if  approved. 


Table  9-1.  ON-GOING/NEAR-TERM  MODIFICATIONS 

Terminology/Nomenclature 

Remarks 

UHF  Radio/ARC-164 

Replaces  appropriate  UHF  radio  portion 
of  the  ASQ-19  Integrated  Electronic 

Central.  The  RT-1145  transceiver  unit 
with  associated  mounting  adapter  (Magna- 
vox  #706521-801)  replaces  the  RT-793A 
unit.  See  the  RF-4C  and  F-4E  configur¬ 
ation  summaries.  Section  11  for  ARC-164 
details. 

TACAN  Set/ARN-118 

Replaces  appropriate  TACAN  portion  of  the 
ASQ-19  system  including  the  RT-547  trans¬ 
ceiver  and  the  KY-312  pulse  decoder.  See 
the  F-4E  and  RF-4C  data  summaries  for 
details . 

ECM  Mission  Recorder 

Mounting  provisions  are  provided  as  part 
of  the  APR- 38  installation.  The  unit  is 
not  yet  in  production. 

Navigation  System 

An  improved  navigation  system  will  most 
likely  be  installed  in  the  F-4G.  However, 
the  candidate  has  yet  to  be  selected  from 
among  several  contenders,  including  the 
ARN-101  and  the  AJQ-25  systems.  Details 
of  the  ARN-101  are  contained  in  the  F-4E 

Data  Summary,  Section  11.5. 

(continued) 
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Table 

9-1.  (continued) 

Terminology /Nomenclature 

Remarks 

Airborne  Video  Tape  Recorder 

This  forward  cockpit  console  mounted  unit 
will  provide  capability  to  video  tape 
information  presented  on  radar  and  E/0 
displays. 

AGM-65A  Maverick  Capability 

Already  part  of  the  F-4G  production  modi¬ 
fication  cycle,  this  mod  provides  AGM-65A 
missile  carriage  and  launch  capability  and 
the  Digial  Scan  Converter  to  the  F-4G.  An 
improved  TV  display  for  the  APQ-120  Fire 
Control  Radar  System  is  included 

Table  9-2. 

PLANNED  MODIFICATIONS 

Terminology /Nomenclature 

Remarks 

1 

VHF  AM/FM  Radio/ARC-186 

Provides  VHF  AM  and  FM  voice  or  data  com¬ 
munications  capability. 

Intercommunications  Set/ 
AIC-18 

Possible  replacement  of  ASQ-19  intercom 
with  separate  system. 

Global  Positioning  System 

Highly  accurate,  three-dimensional,  space 
located,  world-wide,  position-fixing 
system. 

Vinson/KY-58 

Replacement  for  Parkhill/KY-28  Secure 
System. 

APR-38  Enhancement  Program 

Expansion  of  current  ECM  Receiving  System 
(Wild  Weasel)  Capability.  This  is  not 
completely  formulated/approved  as  yet. 

J  TILS 

Time  Division  Multiple  Access  to  the 
Communicating  System 

12  <2 
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10.  DATA  sot  ’CES 


The  following  sou  ces  of  data  were  used  In  preparing  this  summary: 

•  Aircraft  and  avionics  configuration  data  assembled  by  AFIUC 
Research,  principally  in  the  form  of  copies  of  applicable  sections, 
tables,  and  figures  from  the  aircraft  and  equipment  Technical 
Orders  listed  at  the  end  of  this  section 

•  Avionics  Planning  Aaselrne  Document  -  October  1978 

•  McDonnerl  Rep-art  8733:  Environmental  Design  Requirements  and  Test 
Procedures  -  Aircraft  Electronic  Equipment,  5  April  1962,  Rev. 

1  July  1964. 

•  Information  supplied  by  Ogden  ALC 

ARINC  Rfi-e.'rrh  Imormal  Report:  Technical  Report,  Preliminary 
JTIDS  Oonft  ,urata’ n  Data  Analyses,  May  1978 


T . O.  Number 

1IT-4G-1 
1F-4C—  2-1 
1F-4G-2-22 
1F-4G-501 
1F-4G-600 


i r. ventory  of  Technical  Orders 


Subject 


Change 

Number 


Flxqht  Manual 
Aiicraft  General 
System  Integration 

Group  8  Installation  for  APR-38  1 

F-4E  to  F-46  Conversion 

Including  Group  A  Installation 
for  APR-38 


Date 

9/15/78 

12/15/7/ 

1/15/78 

1/20/77 

Final  Draft 
Copy 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relevant  to  the  integration 
of  additional  avionics  into  the  F-15A  aircraft. 

This  document  will  be  periodically  revised  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  toi 

The  Deputy  for  Avionics  Control 
Codes  ASD/AXP 
Wright-Patterson  AFB,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  Corporation  under  Contract  F33657-79-C-0567. 

The  applicable  technical  orders  are  included  in  the  references  listed 
in  Section  10. 
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2,  COCKPIT  SPACE 


There  is  sc&ct  variable  for  controls  within  the  F-15A  cockpit  (Figures 
2-1,  2-2,  and  2-3).  On  the  right  console  there  is  a  single  blank  panel 
approximately  1.91"  *  5.75".  On  the  left  console  there  are  five  blank 
panels.  The  total  amount  of  space  available  is  12.1"  x  5.75";  with  proper 
alterations,  most  of  thi3  space  can  oe  utilized. 


3est  Available  Copy 


ft 

30 

3 

T 

27 

t 

V 

? 

27 

b 

MAIN  PANEL  AREA 


1.  FIRE  WARNING/EXTINGUISHING  PANEL 

2.  VERTICAL  SITUATION  DISPLAY  (VSO) 

1  RADIO  CALL  PANEL 

4.  AIR  REFUELING  READY  LIGHT 

4A.  LOCK/SHOOT  LIGHTS  (SOME  AIRCRAFT) 

5.  HEAD  UP  DISPLAY  COMBINING  GLASS 

6.  MASTER  CAUTION  LIGHT 

7.  MAIN  COMMUNICATIONS  CONTROL  PANEL 

8.  HEAO  UP  DISPLAY  CONTROL  PANEL 

9.  GUN  SIGHT  CAMERA  CONTROL  PANEL 

10.  STANDBY  MAGNETIC  COMPASS 

11.  TEWS  DISPLAY  UNIT 

12.  CANOPY  UNLOCKED  WARNING  LIGHT 

13.  HYDRAULIC  PRESSURE  INDICATORS 

14.  ENGINE  TACHOMETERS 

15.  ALTIMETER 

18.  FAN  TURBINE  INLET  TEMPERATURE  INDICATORS 

17.  ENGINE  OIL  PRESSURE  INDICATORS 

18.  FUEL  QUANTITY  INDICATOR 

IB.  ENGINE  FUEL  FLOW  INDICATORS 

20.  VERTICAL  Vi  1 OCITY  INDICATOR 

21.  EIGHT  DAY  CLOCK 

22.  ENGINE  EXHAUST  NOZZLE  POSITION  INDICATORS 
21  JET  FUFL  STARTER  CONTROL  HANDLE 


24.  CABIN  PRESSURE  ALTIMETER 

25.  CAUTION  LIGHTS  PANEL 

26.  EMERGENCY  VENT  CONTROL  HANDLE 

27.  CIRCUIT  BREAKER  PANELS 

28.  COCKPIT  COOLING  AND  PRESSURIZATION  OUTLET 

29.  STANDBY  AIRSPEED  INDICATOR 

30.  STANDBY  ATTITUDE  INDICATOR 

31.  STANDBY  ALTIMETER 

32.  RUDDER  PEDAL  ADJUST  RELEASE  KNOB 

33.  MASTER  MODE  CONTROLS/MARKER  BEACON  PANEL 

34.  ATTITUDE  DIRECTOR  INDICATOR 

35.  EMERGENCY  JETTISON  SWITCH 

36.  STEERING  MODE  PANEL 

37.  HORIZONTAL  SITUATION  INDICATOR 

38.  EMERGENCY  BRAKE/STEF.RING  CONTROL  HANDLE 
3S.  ACCELEROMETER 

40.  ANGLE  OF  ATTACK  INDICATOR 

41.  AIRSPEED/MACH  INDICATOR 

42.  ARMAMENT  CONTROL  PANEL 

43.  PITCH  RATIO  INDICATOR 

44.  PITCH  RATIO  SELECT  SWITCH 

45.  LANOING  GEAR  CONTROL  HANDLE 

46.  FLAP  POSITION  INDICATOR 

47.  EMERGENCY  LANOING  GEAR  HANDLE 

48.  ARRESTING  HOOK  CONTROL  SWITCH 


Figure  2-1. 


COCKPIT,  MAIN  INSTRUMENT  PANEL, 


F-15A 


f"- 
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RIGHT  CONSOLE  AREA 

1.  OXYGEN  REGULATOR 

2.  ECS  PANEL 

3.  TEMPERATURE  PANEL 

4.  CANOPY  CONTROL  HANDLE 

5  INTERIOR  LIGHTS  CONTROL  PANEL 
6.  TEWS  POO  CONTROL  PANEL 
7  OXYGEN  HOSE  STOWAGE  FITTING 
I  BLANK 

J,  ENGINE  START  FUEL  SWITCHES 
It.  UTILITY  LIGHT 

11.  STOWAGE  COMPARTMENT 

12.  OXYGEN/COMMUNICATION 

OUTLET  PANEL 

13.  COMPASS  CONTROL  PANEL 

1*.  TEWS  POWER  CONTROL  PANEL 
IS.  NAVIGATION  CONTROL  PANEL 
18.  ENGINE  CONTROL  PANEL 


Figure  2-2.  COCKPIT,  RIGHT  CONSOLE  AREA,  F-15A 
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I.  I  LIT  AC  AN  CONTROL  PANEL 
1  CONTROL  AU6MENTATI0N  SYSTEM  CONTROL  PANEL 
X  ILANK 

4  THROTTLE  QUADRANT 
l  EXTERIOR  LI6HTS  CONTROL  PANEL 
4  INTEGRATED  COMMUNICATIONS  CONTROL  PANEL 
7.  ILANK,  (F);  TAKE  COMMANO/ICS  CONTROL  PANEL.  (TF) 

X  ILANK 
I  ANTI-6  PANEL 

II  MAR0IN6  HEPS  POSITION  INDICATOR 
■LANK 

ARMAMENT  SAFETY  OVERRIDE  SNITCH 
GROUND  POWER  PANEL 
•LARK 

EMERGENCY  AIR  REFUELING  HANDLE 
NT  PANEL 

INTERROGATOR  CONTROL  PANEL 
IFF  CONTROL  PANEL 
IFF  ANTENNA  SELECT  SNITCH 
TEWS  PANEL 

SEAT  ADJUST  SWITCH  _ _ > 

RAOAR  CONTROL  PANEL  ( _ I 

VMAX  SWITCH 
■LANK 
71  FUEL  CONTROL  PANEL 
H  MISCELLANEOUS  CONTROL  PANEL 
27.  CANOPY  JETTISON  HANDLE 


NOTE 

rT>(F)  77-MI  ANO  UP; 
(TF)  77-01M  ANO  OP. 


/ 

/ 

/ 

Figwr€  2-3.  COCKPIT,  LEFT  CONSOLE  AREA,  F-15A 


3.  AVIONICS  SPACE 
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are  T  avionic3  or  Ecps  <U»ted  in  Tables  5-1  and  9-1)  that 

«.  Z  ££Sa  iHn“  f°r  “*  •■»“•  «i.  section 

may  be  SEEK  TALK  which  is  still  in  nren  636  spaf83‘  A  P°s8i*>le  exception 
nostics  system  listed  in  T^Je  5  1  felimlnaf?  Plarmin*-  The  engine  diag- 
through  P-110  only.  5  1  ls  currently  planned  for  aircraft  P-105 
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Table  3-1.  F"  E  SUMMARY  -  F-15A 
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Table  3-1.  (continued 


Figure  3-1.  F-15A  G1 


4.  ELECTRICAL  POWER 


4.1  Main  Power  System 

Tha  main  electrical  power  systexa  is  made  up  principally  of  two  40/50 
kVA,  115  Vac,  3-phase,  400  Hz,  constant-speed  drive  generators.  The so  two 
generators  are  connected  in  split-bus  nonsychronous  operation  to  supply  the 
essential  and  emergency /essential  buses.  This  generating  system  consists 
of  the  following: 

•  Integrated  Drive  Generator 

•  Generator  Control  Unit 

•  Current  Transformer  Assembly 

•  Bus  Tie  Fuses 

•  Line  contactor 

•  GEN  OUT  Caution  Light 

4.2  Emergency  Power  Supply  System. 

If  the  main  power  system  breaks  down,  the  emergency  power  system  will 
provide  ac  and  dc  power  to  the  essential  loads  of  the  aircraft.  This  system 
will  supply  power  to  fuel  control  valves  during  engine  start  or  shutdown. 

The  following  components  make  up  this  system: 

•  Emergency  generator 

•  Emergency  generator-hydraulic  motor 

•  Emergency  generator/stabilator  selector  valve 

•  Emergency  generator  control  unit 

•  Engine  control  bus  relay 

•  Emergency/essential  relay 

•  Emergency /essential  bus  lock-in  relay 

•  Essential  power  control  relay 

•  Ac  present  relay 

•  Essential  ac  contactor 

•  Essential  dc  contactor 

•  EMERG  GEN  switch 

•  EMER  GEN  ON  light 

4 . 3  Power  Conversion  and  Distribution  System 

This  system  supplies  and  distributes  power  to  various  aircraft  systems, 
converts  115  Vac  3-phase  to  2H  Vdc,  and  converts  115  Vac  to  26  Vac.  To 
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perform  these  operations,  there  is  a  need  for  a  left,  right,  and  essential 
115  Vac,  400  Hz,  3 -phase  bus  system,  and  a  low-voltage  ac  and  dc  bus  systesi. 
Normally  the  left  and  right  buses  are  operated  in  a  split-bus  condition, 
and  the  essential  115  Vac,  3-phase  bus  is  powered  from  the  left  bus  via 
the  deenergized  contacts  of  the  essential  ac  contactor. 
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5.  ENVIRONMENTAL  CONTROL  SYSTEM 


S.l  General 


The  F-1SA  Environmental  Control  System  (ECS)  employs  a  conventional 
bootstrap  air  cycle  that  is  augmented  by  a  regenerative  heat  exchanger  to 
provide  cooling  air  to  the  avionics  and  electrical  equipment,  as  well  as 
to  the  cabin.  A  liquid  cooling  system  is  used  to  cool  the  radar  transmitter 


5.2  Cabin  Cooling 


The  Air-Cycle  Air  Conditioning  System  (ACACS)  provides  conditioned 
air  to  both  the  cabin  and  the  avionics;  the  cabin  airflow  requirements 
have  priority  over  the  conditioned  air  required  for  avionics  cooling.  If 
cabin  cooling  requirements  cause  a  decrease  in  the  avionics  airflow,  the 
entire  ACACS  is  automatically  adjusted  until  the  airflow  requirements  of 
both  the  cabin  and  avionics  can  be  satisfied  the  nominal  airflow  rate  into 
the  cabin  is  13  lb. /min.  with  a  maximum  capability  of  25  lb. /min. 


5.3  Avionics  Cooling 

The  ECS  is  designed  to  provide  sufficient  cooling  airflow  to  limit  the 
equipment  bays '  total  mixed-air  discharge  temperature  to  a  maximum  of  160®F 
with  the  Internal  Countermeasures  Set  (ICS)  "ON"  or  140°F  with  the  ICS  "OFF" 
The  cooling  airflow  is  provided  to  the  various  equipments  by  the  ECS  via 
ducting.  The  desired  airflow  rates  and  temperature  levels  are  controlled 
by  the  avionics  air  circuit  controller  (AACC)  which  can  manipulature  hot 
and  cold  air  modulating  valves  to  control  airflow  temperature. 

The  AACC  is  set  to  maintain  the  airflow  temperature  at  82.5®F  (±2. 5") 

at  altitudes  less  than  34,500  feet  and  at  53°F  (±3®)  at  altitudes  greater 

than  34,500  feet.  The  two  different  airflow  temperatures  are  used  to  avoid 
moisture  condensation  in  the  avionics  compartments  at  low  altitudes  and  to 
minimize  bleed  air  requirements  at  high  altitudes. 

The  total  cooling  airflow  required  is  established  by  the  AACC.  The 
actual  airflow  is  controlled  by  a  ground-selected  schedule  to  provide  the 
flow  rate  necessary  to  maintain  the  equipment  bay's  total  mixed-air  dis¬ 
charge  temperature  requirements  of  160®F  or  140°F.  There  are  five  such 
flow-rate  schedules.  The  specific  schedule  selected  operates  within 
tolerence  band  rather  than  to  a  set  curve.  The  flow-rate  tolerence  bands 
vary  within  the  five  schedules  from  63  to  90  lb. /min.  at  85°F  for  Schedule 
1  to  83  to  109  lb. /min.  at  85°F  for  Schedule  5.  The  AACC  will  maintain  the 
airflow  nominal  altitude-dependent  temperatures  of  82.5°F  or  53®F  as  long 
as  the  ECS  has  the  capability  to  deliver  air  temperatures  as  low  as  the 
control  temperatures. 

A  liquid  cooling  system  is  used  to  cool  the  radar  transmitter.  The 
present  liquid  cooling  load  is  approximately  6,350  watts. 
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Table  5-1  nay  be  susnarized  aa  follows: 

Installed  Avionics  Required  Cooling  Power  -  19,828.4  watts 

Approved  ECPs  Required  Cooling  Power  -  4,999.0  watts 

Pending  ECPs  Required  Cooling  Power  -  496.0  watts 

Equipment  Provisions  Required  Cooling  Power  -  1,650.0  watts 

Total  Required  Cooling  Power  26,973.4  watts 

Present  F-15A  Total  Available  Forced-Air  -  25,394.4  watts 

Cooling  Power  (Not  including  Aerodynamic 
heating  growth  of  464  watts) 

Deficit  Cooling  Power  1,579  watts 

the  present  F-15A  ECS  capacity  cannot  meet  the  cooling  requirements  of  the 
planned  equipment  installations  throughout  the  airplane  operating  envelope. 
Approximately  1,050  watts  of  cooling  power  presently  held  in  reserve  miy 
be  added  to  the  available  cooling  power,  which  will  reduce  the  deficit: to 
529  watts.  Additionally,  an  investigation  is  underway  into  changing  the 
airflow  temperature  and  flow  schedules.  These  changes  have  the  possibility 
of  adding  up  to  7,000  watts  of  additional  cooling  power  to  the  airplane. 


5.4  Avionics  Forced-Air  Cooling  Power 


The  avionics  cooling  air  allocations  are  illustrated  in  Table  5-1. 


|  Ttbla  3-1.  AVIOMICS  COOLING-AIR  ALLOCATIONS  FOR  F-1SA 

Ccaptrtaant 

Cooling  Fowar 

Airflow  at  85  *F 

(Lb. /Min.) 

l  a.  S  / 

ICS  On* 

ICS  Off** 

Inatallwd  Avionic* 

Bay  1  La ft 

4,891. S 

15.462 

21.085 

Bay  1  Right 

2,281.1 

7.211 

9.833 

•ay  2  La ft 

1,224.0 

3.871 

5.278 

Bay  2  Right 

573. S 

1.813 

2.473 

Bay  1  Laft 

878.4 

2.778 

3.788 

•ay  3  Right 

1,322.2 

4.184 

5.705 

ICS  Bay  (Aft  cockpit  -  Bay  5) 

7,849.0+ 

24.810+ 

1 ,046.5++ 

- 

4.4918 

Aft  Bay* 

460.2 

1.475 

1.987 

Right  Rear  Cockpit 

348.5 

1.100 

1.500 

Subtotal 

19*828.4 

62.704 

56.140 

|  Approved  Engineering  Change  Proposals 

TEA'S  Threat  Update 
CCP-120-lCS/i«R  Bands 
(ICS  Bay) 

4*954 

15.654 

1.5668,88 

Video  Tape  Recorder 

ECP  1045  VTR 
(Aft  Bay) 

45 

0.142 

0.194 

Subtotal 

4,999 

15.796 

1.760 

Pending  Engineering  Change  Proposals 

ECP  TWS 

396 

1.251 

1.706 

Engine  Diagnostics  System 

100 

0.316 

0.431 

Subtotal 

496 

1.567 

2.137 

Anticipated  Additional  Avionics 

TISEO 

950 

3.002 

4.094 

IR  Tall  Warning 

600 

1.896 

2.586 

ALE-40 (V)  Chaff  Dispenser 

100 

0.316 

0.431 

Subtotal 

1,650 

5.214 

7. PI 

Total 

26,973.4 

85.281 

67.148 

•Airflow  required  to  limit  average  total  mixed  air  discharge 
temperature  to  a  maximum  of  160*F. 

“Airflow  required  to  limit  average  total  mixed 
temperature  to  a  miximum  of  140*F. 

ICooling  power  for  ICS  on. 

air  discharge 

tf-Cooling  power  for  ICS  in  standby.  Total  cooling  power 
on  ICS  on. 

based 

•Based  on  cooling  power  for  ICS  in  standby.  Included  in 
off  totals. 

••Approximate  value. 

ICS 
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6.  CURRENT  AVIONICS 


Tables  6-1  through  6-22  contain  LRU  data  relating  to  the  F-15A  avionics 
systems  that  make  up  the  current  or  near-term  configuration.  Where  no 
entries  are  shown,  the  data  were  not  available  for  this  report.  Data  per¬ 
taining  to  future  avionics  modifications  are  presented  in  Section  9. 
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a  ¥-3 


Best  Available  Copy 


•ARC-1W/V1 


Ttblt  t-4.  f-lSA  AVIONICS  CONTI  CC'RATION  DATA:  OA-«t  W/AJC  l*T- 


^Gi>t  Available  Qnt*f 

6-5 


I 


6-7 


*Al*o  6610~00-506-I',98. 


rahiff  6-8.  F-'5A  AVIONICS  CONFIGURATION  DATA:  AN/ASN-108  AT I TUDE -HEADING  REFERENCE  SYSTEM  NSN 


Title  6-9.  F- IS*  AVICKrcS  CtrtFICURATlOH  DAT*  AK/AftN- 112  INSTRUMENT  UUDIHG  SYSTEM 


6-10 


Title  6-10.  f-IlA  AVIONICS  CCHT  ICU*ATIO«  DATA  t  AN/ARN-UB  TACA*  HSUt  SSJ4-0 ) -01 S-CA 14  (  REPLACES  AM/AIC- 


T*blr  6-1 1.  r-lSA  AVIONICS  CONFIGURATION  DATA 


Ttblm  6-13.  T-  15A  AVIOHICS  Ct«7!GU»ATI0«  DATA ;  UrTtAnttEW 


Tjble  6-14.  T-15A  AVIOHICS  Ot»ri  JJBATIOH  OAT*-.  AM/AM-101  in  nuo EK«U  isx.  S8»i-0l-0U>-tm 


5895-00-702-4040. 


6 


T*ble  6-11.  I -ISA  AVION  ICS  OONT ICUAATIO*  OATA:  AN/ALA-St  AADAA  WAANIMG  SET  NSM :  5&S5-00-JM-3SS5 


6-19 


Ttble  6-/9.  F-15A  AVIONICS  CONFIGURATION  DATA :  AN/ALO-l 15  ELXCTRONIC  COUNTEJOtASURtS  KSN:  5655-00-209-1952 


•MS*  qive.i  for  AN/ADQ- 135 


TjfcJe  6-20.  E-15A  AVIONICS  CO  NT  I  CURAT  1 0«  DATA:  ARMAMENT  COMTROL  SRT  MSN 


Table  6-11.  F-1SA  AVIONICS  CONFIGURATION  DATA:  KIT-A  IFF  CRYPTO  NSN: 
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Title  6-22.  f-lSA  AVIONICS  CONFIGURATION  DATA 


7.  ANTENNA  LOCATIONS 


Figure  7-1  shows  the  approximate  location  of  the  antennas  on  the  F-1SA. 

The  nomenclature  for  the  antennas,  as  shown  on  the  figure,  is  as 
follows  I 


Nomenclature  or 


Location 

Antenna 

Part  Number 

1 

Radar/IFF 

AS-2712/APG 

2 

ADF  Antenna 

AS-2701/ARD 

3 

Glide  Slope/Localizer 

AS-2740/ARN 

4 

TACAN/UHF 

AS-281 7/ARC 

5 

ILS  Transmit 

AS-2903/ALQ-135 

6 

UHF/IFF 

AS- 281 7/ARC 

7 

Marker  Beacon 

AS-2796/ARN 

8 

Radar  Warning 

AS-2903/ALQ-135 

9 

% ICS  Transmit 

AS-2903/ALQ-135 

10 

Upper  TACAN 

AS-2799/ARN 

11 

UHF/IFF 

AS-281 7/ARC 

12 

Radar  Warning 

AS- 29  59/ALQ-l 28 
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8.  INTERFACE  DATA 


This  section  contains  examples  of  interface  signal  characteristics 
and  a  description  of  the  F-15A  Multiplex  bus  requirements.  These  data 
were  extracted  from  applicable  sections  of  the  Interface  Control  Document 
(ICD)  for  integration  of  GPS  User  Equipment  in  the  F-15  aircraft. 

Each  signal  characteristic  sheet  discusses  a  particular  signal.  The 
top  line  contains  the  signal  name,  type  of  signal  (digital,  analog,  dis¬ 
crete,  or  synchronous) ,  signal  source  and  load,  and  whether  the  signal  is 
an  input  or  output  of  the  GPS  user  equipment.  A  functional  description 
follows,  together  with  a  description  of  the  signal's  characteristics. 

The  general  requirements  of  the  F-15A  data  bus,  were  originally 
extracted  from  a  report  (H009)  dated  12  March  1969  entitled  F-15  Multiplex 
Data  Bus.  A  copy  of  the  preliminary  draft  of  that  report  is  included  in 
this  section,  beginning  on  page  8-2. 
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INTERFACE  S1SNAI  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Bearing 

Digital 

D 

1C 

Flight  Director 
Adapter 

Functional  Dascrlotlcn 


Provides  angular  Information,  In  digital  format,  of  the  relative  bearing  of 
the  aircraft's  present  position  to  «  selected  we/point.  The  roletlve  Peering  Is 
the  difference,  in  degrees,  between  the  lubber  line  end  the  bearing  pointer  as 
read  from  the  confess  card. 


Slonal  Characteristics 

WORD/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III ,  Paragraph  2.2.1 

TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  See  Table  1A,  Item  1  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 

See  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 

See  Appendix  III,  Paragraph  4.0 


A/C:  F-15A 

REF:  T.O.  1F-15A-2-18 
Report  H009 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  M'JC 

TYPE 

1/0 

FROM 

TO 

Distance 

Digital 

D 

UE 

Flight  Director 
Adapter 

Function*!  Inscription 


Provides  th*  distance  From  tht  *1rer*ft‘»  present  position  to  th*  n*xt 
s*l*ct*fl  waypoint. 


Slant!  Ch*r*ct»r1 sties 

WORD/ FRANC  STRUCTURE:  Sa*  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2,2.1 

TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  See  Table  IA,  It**  2  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 

See  Appendix  ITT,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O  1 

FROM 

'Court*  Set 

Digit*! 

B 

Flight  Director 
Ad*pt*r 

Functional  Description 

Provides  an  electrical  reference  signal  of  the  court*  wnutMy  selected 
ay  the  Court*  Set  Control  or  t he  hS!.  This  signal  will  p*  used  by  the  UE 
tt  i  reference  for  positioning  the  course  deviation  end  To-fron  Indlcetort 
on  tn*  HSI . 


Slonel  Cnericterlstlcs 

WORD/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 

TIMING  TOLERANCES:  See  Appendix  III,  Peregreph  3.2.1 

DATA  STANDARDS:  See  Tecle  IA .  Item  3  end  Appendix  III.  Peregreph  2.2.2 


Electrical  Cherecterlstics 

See  Apoendlx  III,  Paragraphs  3.2.2.  f.2.1,  4.2.2 


Interconnection  Data 


See  Apoendlx  III,  Peregreph  4.0 
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INTERFACE  signal  characteristics 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Horizontal  Deviation 

Digital 

0 

UC 

Flight  Director 
Adapter 

Function*!  Description 

Provides  «  variable  si  gnat  that  indicate*  the  dltplacMtnt  of  the  aircraft 
to  to*  left  or  right  of  a  aalacttd  course.  The  displacement  represented  by  the 
indicating  device  will  be  controlled  by  UE  software  and  will  be  dependent  upon 
aircraft  flight  phase.  The  Indicating  device  mey  display  angular  displacement 
(e.g.,  10°  for  a  TACAN  approach:  2.5°  for  ILS)  or  distance.  For  an  area  navi¬ 
gation  system,  the  Are*  Navigation  Subcommittee  of  the  Air  Transport  Associa¬ 
tion's  Air  Traffic  Control  Committee  has  recomoended  the  following  ranges  fo- 
the  flight  modes  Indicated:  (a)  Enroute:  2-6  miles  full  scale,  (b)  Terminal: 

1-2  miles  full  scale  and  (e)  Approach:  600-3000  feet  full  scale.  Choice  of 
presentation  {distance/ degrees)  and  scales  are  TBD-3. 

Slanal  Characti-lstic 

s 

WORD/FRA*  STRUCTURE:  See  Appendl*  III.  Paragraph  2.2 

INFORMATION  IDENTIFIER:  'it  Appendl*  III,  Paragraph  2.2.1 

TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  See  Table  IA,  item  4  and  Appendl*  III,  Paragraph  2.2.2 

1  Electrical  Characteristics 

See  Appendl*  III, 

Paragraphs  3.2.2,  <.2.1,  4.2.2 

j 

Interconnection  Data 

V 

See  Appendl*  III, 

Paragraph  4.0 

A/C:  F-15A 
REF:  T.O.  1F-15A-2-18 
Report  H009 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIfiNAl  NAME 


Verticil  Deviation 


TYPE 


Digital 


I/O 


FROM 


UE 


TO 


Flight  Director 
Adapter 


Functional  Description 

Provides  a  variable  signal  that  Indicates  the  dlsplacmmnt  of  the  aircraft 
above  or  belw  a  desired  flight  path.  The  dlspleceeent  represented  by  the  In¬ 
dicating  device  will  be  controlled  by  UE  software  and  will  be  dependent  upon 
aircraft  flight  phase.  The  Indicating  device  nay  display  tegular  displacement 
(e.g. ,  0.5°  for  ILS)  or  distance.  For  an  area  navigation  system,  the  Area 
Navigation  Subcommittee  of  the  Air  Transport  Association's  Air  Trafflce  Control 
Committee  has  recommended  the  following  ranges  for  the  flight  modes  Indicated: 
(a)  Enroute:  200  to  2000  feet  full  scale,  (b)  Terminal:  60-200  feet  full 
scale  and  (c)  Approach:  40-100  feet  full  scale.  Choice  of  presentation 
(dlstance/degrees)  and  scales  are  TBD-3. 


Slonsl  Characteristics 

HORD/FRA*  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 

TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  See  ’able  IA,  Item  5  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 


See  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 

See  Appendix  III,  Paragraph  4.0 


A/C:  F-1SA 
REF:  T.O.  1F-15A-2-18 
Report  H009 


SMC 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


To- Fro* 


Digital 


Flight  Director 
Adapter 


Provides  *  digital  tlgnal  which  Indicates  direction  ilrcrift  It  Flying 
In  rotation  to  the  selected  waypoint.  IF  tho  aircraft  It  flying  toward  the 
waypoint  and  has  not  Intercepted  a  reference  line  perpendicular  to  the  aircraft 
ground  track  and  through  the  woypolnt.  the  indication  will  be  To.  Once  past 
the  waypoint  reference  line,  the  Indication  will  be  From,  at  long  at  the  tame 
waypoint  It  telected. 


Signal  Characteristics 


WORD/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 
INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 
TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 
DATA  STANDARD:  Logie  1  •  From 
Logic  0  •  To 


Electrical  Characteristics 


See  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


A/C:  F-lSA 
REF:  T.O.  1F-15A-2-18 
Report  HOOS 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


Distinct  Dig 


Digltil 

Dlscrttt 


Flight  Dlrtctor 
Adaptor 


Functional  Dtscrlotlon 

Provldts  i  digltil  dlscrttt  slgnil  to  tht  Flight  Dlrtctor  Adipttr  to 
optritt  tht  HS1  distinct  Miming  flag.  Tht  Flag  Is  normally  out  of  view 
whtn  tht  rmgt  Indicator  Is  optratlng  and  tht  rangt  data  Is  valid.  Tht  flig 
covtrs  tht  rangt  Indicator  Mhtn  tht  distinct  Information  Is  not  valid  or 
tht  dtvlct  supplying  tht  distinct  data  Is  not  optratlng. 


Signal  Characteristics 

WORD/FRAME  STRUCTURE:  Stt  Apptndlx  III,  Piragriph  2.2 
INFORMATION  IDENTIFIER:  Stt  Apptndlx  III,  Paragraph  2.2.1 
TIMING  TOLERANCES:  Stt  Apptndlx  III,  Paragraph  3.2.1 
DATA  STANDARD:  Logic  1  ■  Valid 
Logic  0  ■  Invalid 


Eltetrlcal  Charaettrlstles 


Sat  Apptndlx  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Inttrconnectlon  Data 


Ste  Apptndlx  III,  Paragraph  4.0 


A/C:  F-15A 
REF:  T.O.  1F-15A-2-18 
Rtport  HOOT 
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INTERFACE  SIGNAL  CHARACTERISTICS 


exception 


Provides  »  digital  discrete  signal  to  th*  Flight  Director  Adapter  to 
opdrttt  th«  HS1  and  AOI  deviation  warning  flags  or  circuits  whan  th*  deviation 
data  Is  unreliable  or  a  Malfunction  has  occurred  In  the  course  deviation 
circuitry. 


Slonal  Characteristics 

WORD/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 
INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 
TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 
DATA  STANDARD:  Logic  1  «  Valid 
Logic  0  ■  Invalid 


Electrical  Characteristics 


See  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


A/C:  MSA 

REF:  T.O.  1F-15A-2-18 

Report  HOOP 

mm 

ICD-8PS-011 
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SIGNAL  NAME 


Vertical  Deviation 
Flag 


INTERFACE  SIGNAL  CHARACTERISTICS 


Digital 

Oltertta 


Flight  Director 
Adapter 


Functional  Description 


Provides  a  digital  discrete  signal  to  the  Flight  Director  to  advise 
the  ADI  when  the  UE  vertical  deviation  signal  Is  not  reliable. 


Signal  Characteristics 

WORD/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 
INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 
TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 
DATA  STANOARO:  Logic  1  ■  Valid 
Logie  0  •  Invalid 


Electrical  Characteristics 


See  Appendix  III,  Paragraphs  3.2.2,  4.2.1.  4.2.2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


A/C: 

F-15A 

REF: 

T.O.  1F-15A-2-18 

Reoort  H009 
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INTERFACE  SIGNAL  CHARACTERISTICS 


Electrical  CharacteVIstles 


S«*  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


A/C:  P-15A 

REF:  T.O.  1F-15A-2-18 


Report  H009 

ICD- GPS-011 
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INTERFACE  SIGNAL  CHARACTERISTICS 


A/C:  MS* 

REF:  T.O.  1F-15A-2-18 
Report  H009 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAAS 

TVPE 

I/O 

FROM 

TO 

North-South 

Digital 

n 

IS 

Flight  Director 

Velocity 

■ 

Adapter 

Function*!  Description 


Provides  north-south  velocity  In  digital  fonaat  to  the  Flight  Director 
Adaptor  for  transfer  to  th«  Contra!  Computer. 


Signal  Characteristics 

WORD/Fr'AME  STRUCTURE :  So*  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  So*  Appendix  III,  Paragraph  2.2.1 

TIMING  TOLERANCES:  So*  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  So*  TaPl*  IA,  l»em  8  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 

So*  Appendix  III,  Paragraph!  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 


So*  Appendix  III,  Paragraph  4.0 


A/C:  F- ISA 

REF:  T.O.  1F-15A-2-18 
Report  H009 
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INTERFACE  SIGNAL  CHARACTERISTICS 


Functional  Description 

Provides  east-west  velocity  In  digital  format  to  the  Flight  Director 
Adaptor  for  transfer  to  the  Ctntral  Computer. 


Signal  Characteristics 


WORD/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 

timing  TOLERANCES:  See  Appendix  ill.  Paragraph  3.2.1 

DATA  STANDARD:  See  Table  IA,  Item  5  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 


See  Appendix  III,  Paragraphs  3.2.2,  A. 2.1,  A. 2. 2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


A/C: 

F-15A 

REF: 

T.O.  1F-15A-2-18 

Report  H009 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

1/0 

FROM 

TO 

Vertical  Velocity 

Digital 

■ 

UE 

Flight  Director 
Adapter 

Function*!  Description 


Provides  verticil  velocity  In  digital  format  to  the  Flight  Director 
Adepter  for  trinsfer  to  the  Central  Computer. 


Signal  Characteristics 

WORO/FRAME  STRUCTURE:  See  Append!*  III.  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III.  Paragraph  2.2.1 

TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  See  Table  IA,  Item  10  and  Appendix  Ill,  Paragraph  2.2.2 


Electrical  Characteristics 

See  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 

See  Appendix  III,  Paragraph  4.0 


IHTERFACE  SIGNAL  CHARACTERISTICS 


SISKAC  HAKE 

TYPE 

I/D 

FROH 

TO 

BIT  Acknowledge 

Discrete 

0 

UE 

BIT  Control  Panel 

Functional  Description 


Discrete  1*  sent  to  BIT  Control  Panel  during  the  tine  the  UE  it  In  * 

BIT  routine  as  a  result  of  receiving  a  BIT  Initiate  discrete  (see  pege  10-32). 
from  the  BIT  Control  Panel. 


Signal  Character'stlcs 
T8D-2 


Electrical  Characteristics 


TBD-2 


Interconnection  Data 


TBD-2 


A/C:  F-15A 

REF:  T.O.  1F-15A-2-17 


T.O.  1F-15A-2-18 

Ml 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Antenna  Fail 

Discrete 

fl 

UE 

Avionics  Status 
Panel 

Functional  Description 


An  Antenna  Fill  discrete  Is  sent  to  the  Avionics  Status  Pinel  when  a  UE 
antenna  failure  is  detected  by  UE  8ITE  circuits  after  a  SIT  Initiate  discrete 
is  received  fro*  the  BIT  Control  Panel  (see  page  10-32). 


Signal  Characteristics 
T80-2 


Electrical  Characteristics 
TBO-2 


Interconnection  Oata 
T8D-2 


A/C:  F-15A 

REF:  T.O.  1F-15A-2-17 

T.O.  1F-15A-2-18 
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INTERFACE  SIGNAL  CHARACTERISTICS 


A/C:  F-15A 

REF :  T.U.  1F-I5A-2-17 
T.O.  1F-15A-2-18 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Receiver  « *11 

Discrete 

■ 

UE 

Avionics  Status 
Panel 

Functional  Description 


A  Receiver  Fail  discrete*  Is  sent  to  the  Avionics  Status  Panel  when  t 
UE  receiver  failure  Is  detected  by  UE  BITE  circuits  after  a  BIT  Initiate 
discrete  Is  received  front  the  BIT  Control  Psnel  (see  ps9e  10- 3*). 

•A  separate  alscrete  will  be  provided  for  each  receiver  LRU. 

Signal  Characteristics 
TBO-2 


Electrical  Characteristics 
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Interconnection  Oata 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

COU/NCI  Fail 

Olscret* 

B 

UE 

Avionics  Status 
Panel 

Function*]  Description 


A  COU/NCI  Fill  discrete  Is  sent  to  the  Avionics  Stetus  Panel  when  a 
COU/NCI  fellur*  is  detected  by  UE  BITE  circultes  after  e  BIT  Initiate  discrete 
Is  received  fro»  the  BIT  Control  Panel  (see  p.i9e  1C- 32). 


Signal  Characteristics 


TBO-2 


Electrical  Characteristics 


TBO-2 


Interconnection  data 


TBO-2 


A/C: 

REF: 


F-15A 

T.O.  1F-15A-2-17 
T.O.  1F-1SA-2-18 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TTPE 

I/O 

FROM 

TO 

GPS  No-Go 

Discrete 

■ 

UE 

BIT  Control  Penel 

Function*!  Description 


A  GPS  No-Go  discrete  I*  sent  to  the  BIT  Control  Ptnel  when  t  GPS  UE 
Tellur*  1*  detected  by  UE  BITE  circuitry  efter  receipt  of  *  BIT  Inltlete 
discrete  Trow  the  BIT  Control  Pinel  (see  peg*  10-32), 


Sign*!  Cherecterlstlcs 
TB0-2 


Electrlcel  Characteristics 


TB0-2 


Interconnection  Pete 


TBO-2 


A/C:  F-15A 

REF:  T.O.  1F-1SA-2-17 

T.O.  1F-15A-2-18  |  -  I  —  —  -  I 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  name 

TYPE 

I/O 

FROM 

TO 

Magnetic  Heading 

Digital 

B 

Flight  Director 
Adapter 

UE 

Function*!  Description 

Provide  nagnetlc  Heading  In  digital  format  to  the  GPS  UE. 


Signal  Characteristics 

WORD/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 

TIMING  tOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  See  TaOle  IA,  Item  11  and  Appendix  III.  Paragraph  2.2.2 


Electrical  Characteristics 

See  Appendix  III,  Paragraphs  3.2.2,  *.2..  4.2.2 


Interconnection  Data 

See  Appendix  III,  Paragraph  4.n 


A'C:  F-  ISA 
REF 


t.O.  1F-15A-2-18 

Report  H009 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Try*  Air  Spaad 

Digital 

I 

Flight  Dlraetor 
Adaptor 

uc 

Functional  Daicrlotlo 

Provida*  trua  al 

n 

r  tptfd  In  dig 

tal  for 

mat  to  tha  GPS  UE. 

Signal  Charactar1*t1c* 

WORO'FRAHE  STRUCTURE:  Sn  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  Sat  Appandlx  III,  Paragraph  2.2.1 

TIMING  TOLERANCES:  Saa  Appandlx  III,  Paragraph  3.2.1 

DATA  STANDARD:  Saa  Tabla  IA,  Item  12  and  Appandlx  III,  Paragraph  2.2.2 

Elactrleal  Chtractarlstlc* 

Saa  Appandlx  III,  Paragraph*  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 

Saa  Appandlx  III,  Paragraph  4.0 


A/C:  A-15A 

REF:  T.O.  1F-15A-2-18 
Raport  H009 


INTERFACE  SI WOt  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Blanking  Pulse 

Pulse 

I 

Blanker 

UE 

Function*!  Description 


The  blanking  pulj*  block*  the  Input  to  the  UE  preamplifier  when  other 
selected  equipments,  such  a*  IFF,  are  transmitting. 


Slqnal  Characteristics 

SIGNAL  TYPE:  Positive  Pulse 
AMPLITUDE:  0  to  -40  volts 
FREQUENCY  RANGE:  20,000  PPS  (max,) 

DUTY  CYCLE:  151  (max.) 

LOGIC  ONE  LEVEL  (SUPPRESSION) :  *20  to  *40  volts 

LOGIC  ZERO  (NON-SUPPRESSION):  0*0.5  volts 
START  TIME:  Sa*  ntxt  papa 
STOP  TIME:  Sea  next  page 


Electrical  Characteristics 

SOURCE:  IFF  (AN/A»»-1 01 ) .  Recelver-Transml tter 
RT- 1 G63B/APX- 101  (V) ,  R  -  100  Oms  ♦  101 
LOAD:  300  to  2,200  Ohms  shunted  oy  1 850  Pf~ 


Interconnection  Data 

HIRE  TYPE:  RG-58C/U  Coaxial  Cable 


A/C:  F-ISA 
REF: 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAfff 

TYPE 

I/O 

FROM 

TO 

Blanking  Puls* 
(continued) 

Puls* 

I 

Interference 

Blanker 

UE 

Siam!  Characteristics  (continued) 


START  TIME:  Th*  suppression  puli*  shall  rli*  to  7.S  volts  minimum 

•t  1 **s t  O.S  usee  but  not  nor*  than  3.0  us*c  b*for*  the  RF 
output  puli*  he*  r**ched  lot  of  Its  amplitude.  For  auxiliary 
trigger  and  Modu  4  r*pl1*s,  th«  pull*  shall  rli*  to  7.5  volts 
■Inlmun  less  than  0.5  usee  before  the  RF  output  puls*  has 
rMChcd  lot  of  1  tt  amplitude.  Maximum  rise  time  (10-901) 
shall  b*  0.5  us*c. 

STOP  TIME:  Th«  suppression  puls*  shall  b*  less  than  1.0  volt,  3.0  usee 
after  th«  lot  amplltud*  point  of  th*  trailing  edge  of  the 
last  RF  framing  puls*  of  th*  r*ply  puls*  train  or  after  th* 
101  amplitude  point  of  th*  trailing  edge  of  each  RF  output 
pulse  resulting  from  th*  auxiliary  trigger  Input. 


A/C: 

REF: 


F-15A 
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SIGNAL  NAME 


lero«etr1c  Altitude 


INTERFACE  SIGNAL  CHARACTERISTICS 


TYRE 


Digital 


FROM 

TO 

Flight  Director 
Adapter 

UE 

Functional  Description 

Provides  beroMttric  altitude  in  digital  fonaat  to  the  GRS  UE. 


Signal  Characteristics 

WORD/FRAME  STRUCTURE:  Sa«  Appendix  III,  Paragraph  t.Z 

INFORMATION  IDENTIFIER:  Sat  Appendix  III,  Raragraph  2.2.1 

TIMING  TOLERANCES:  Sat  Appendix  III,  Paragraph  3.2.1 

D'TA  STANDARD:  See  Table  IA,  Ite*  13  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 


See  Appendix  III,  Paragraphs  3.2.2,  *.2.1,  4.2.2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


A/C:  .  M5A 

REF:  T.O.  1F-15A-2-1S 
Report  H0O9 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

*RCH 

"I 

TO 

Pitch 

Digital 

I 

Flight  Director 
Adapter 

UE 

Function*!  Deacrlptlon 

Provide*  pitch  in  digit*!  fonaat  to  th*  GRS  UE. 


Sian*!  Characterlttlc* 

WDRD/FRAME  STRUCTURE:  Sm  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  Sec  Appendix  III,  Paragraph  2.2.1 

TIMING  TOLERANCES:  Sea  Appendix  III,  Paragraph  3.2.1 

DATA  STANDARD:  See  Table  IA,  Item  )4  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristic! 

Sm  Appendix  III,  Paragraph*  3.2.2,  4.2.1 .  A. 2.2 


Interconnexion  Data 

See  Appendix  III,  Paragraph  4.0 


A/C:  F-1SA 
REF:  T.O.  1F-15A-2-18 
Report  HOW 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

toll 

Digital 

I 

Flight  Director 

UE 

Adapter 

Functional  Description 

Provide*  roll  In  digital  fenaat  to  the  GPS  U£. 


Signal  Characteristics 

WORD/FRAME  STRUCTURE:  Set  Appendix  Ill,  Paragraph  2.1 

INFORMATION  IDENTIFIER:  Set  Appendix  III,  Paragraph  2.2.1 

TIMING  TOLERANCES:  See  Appendix  III,  Paragraph  3.2.1 

MTA  STANDARD:  See  Teble  IA,  Item  IS  ind  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 

See  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 


Set  Appendix  III,  Paragraph  4.0 


C: 

F: 


F-1SA 

T.O.  1F-15A-2-18 
He  port  *009 
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INTERFACE  SIGNAL  CKAF.ACTERISTICS 


SIGNAL  NAME 


True  Heading 


TYPE 


Digital 


I  Flight  D1r*ctor 
Adapter 


Fuhctlonal  Description 

Provides  true  heading  In  digital  format  to  the  GPS  UE. 


Signal  Characteristics 


NORO/FRAME  STRUCTURE:  See  Appendix  III,  Paragraph  2.2 

INFORMATION  IDENTIFIER:  See  Appendix  III,  Paragraph  2.2.1 

TIMING  TOLERANCES :  See  Appendix  III,  Paragraph  3.2.1 

OATA  STANDARD:  See  Table  1A,  Item  IE  and  Appendix  III,  Paragraph  2.2.2 


Electrical  Characteristics 


See  Appendix  III,  Paragraphs  3.2.2,  4.2.1,  4.2.2 


Interconnection  Data 


See  Appendix  III,  Paragraph  4.0 


A/C:  F-15A 
REF:  T.O.  1F-15A-2-18 
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Tlile  report  coctdina  epccirieotiorj  doilr-inff  the  ettriderd  interieee 
hottreen  the  control  ec=putcr  complex  end  associated  perlphcrel  equipment  via 
■ul  tipi  ex  buses  to  be  used  in  the  F-15  Avionics  Systec. 
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Reproduced  free  H009. 
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2.0  OPfiRyTIW  a!/.V.CTSP.I£7:eS  ( 

2.1  Oairil  6 

2.2  Standard  Kssssgs  end  Ward  Format  ( 

2.2.1  Select  Wards  ( 

2.2.2  fists  Words  ^ 

2.3  Bes  Control  8 

2.3.1  fists  Transmission  Pros  Peripherals  8 

Ji. 3.2  fists  Acceptance  B y  s  Peripheral  8 

2.3*3  fists  Acceptance  By  Tbs  CCC  9 
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3.1  Multiplex  Bus  11 

3.1.1  Transmission  lias  Characteristics  11 

3.2  Signal  Characteristics  11 

3.2.1  Reference  dock  Signal  11 

3-2.2  fists  Slgnsl  12 

l.o  Karma  Trrogriq  13 

1.1  Clock  Receiver  *  13 

1.2  fiats  Reeeiver/Tranaoltter  ll 

1.2.1  Recsivlng  Mods  ll 

1.2.2  Transmitting  Mcds  19 

% 

1.2.3  Mode  Switching  19 

1.3  'Terminal  Control  Functions  l£ 

1.3.1  Reeeive/Trar.smit  Mode  Selection  l( 
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X.3.S  Word  tod  Mtttae*  Identification  tod 


IT 

•ynetroal nation  16 

k.3.3  Salcet  Vord  Decoding  XT 

h.3.  k  Output in*  Onta  Wordt  18 

k.3.5  Input ioj  Data  Word!  XB 

5.0  mms  x» 

5.X  RallaMlltj’  Data  19 
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i.o  SCO?; 


This  report  defines  the  eperatin g  characteristics  and  standard  fomat  for 
■uitiplexed  digital  data  transmission  between  the  Central  Conputer  Cceplex 
(P.S.  68-STOOCO)  and  associated  peripheral  unite  in  the  P-15  avlonles  system. 
Included  are  detail  perforsaaee  requirements  of  standard  interface  units  required 
to  transmit,  receive  and  process  the  multiplexed  digital  data.  Detail  contents 
of  the  standard  digital  vords  vill  he  as  defined  by  the  input/output  digital  data 
table  contained  in  individual  procurement  spa eifi cations  for  specific  sub-system 
components  affeeted. 
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2.0  QpnvrrjS 

2.1  Ccntr-il  -  Digital  data  traninicslea  between  peripheral  avionic  sysven 
components  c_-.i  the  Central  Computer  Cemplex  (CCC)  shall  be  in  a  word  serial,  tit 
serial  tin#  division  multiplex  (T^i)  format  over  standard  buses .  The  trans- 
aiaslon  of  standard  messages  shall  be  accomplished  using  half  duplex  (two  way 
traosaission,  but  set  ilmultar.eous )  cperation  controlled  by  the  CCC.  A 
continuous  system  tiring  reference  (dock)  signal,  originating  in  the  CCC,  shall 
be  distributed  to  all  multiplex  terminals  in  the  peripherals  to  allow  bit 
synchronous  data  trsntnisiion.  Tvs  identical  traced  salon  lines  (one  data  line 
sod  one  clock  line)  thsll  constitute  a  multiplex  bus.  Two  multiplex  buses, 
providing  systea  sslectsblt  standby  redundancy,  will  be  routed  to  each  peripheral. 
Interfacing  unite  will  be  connected  to  the  buses  in  parallel  (party  line)  fashion; 
therefore,  all  unite  connected  to  a  bus  will  see  all  data  on  the  bus. 

2.2  Staoderd  Meseate  and  Vend  Fermat  -  All  date  trsnsnittsd  over  aultlplex  buses 
interfacing  with  the  CCC  shall  be  traniaitted  as  standard  Milages.  A  ttanosrd 
asasage  shall  be  composed  of  a  "Select*  word  originating  in  the  CCC  and  one  or 
■ore  (1J  maximum)  "Cats"  words  transmitted  to  or  from  a  single  peripheral.  All 
sslsct  words  and  data  word*  shall  be  composed  of  17  bite:  16  bite  of  ir.  fornat  ion 
(bits  0  through  15)  plus  a  17th  (bit  165  bit  providing  odd  "ones"  parity.  See 
Figure  1. 

<  The  content  and  detail  fornat  of  all  Desaages,  aelect  words,  and  data  words 
.  will  be  specified  is  the  input/output  digital  data  table  for  the  releted  periphery 
2.2.1  Select  Words  -  Select  words  shall  be  used  to  initiate  all  data  exchangee 
(■eeeagee)  end  shell  originate  only  in  the  CCC.  A  select  word  shell  pro-ids  one 
of  three  functions;  request  date  transmission  frea  t  perlphersl,  eomand  a 
peripheral  to  take  some  action  other  than  to  transmit  data,  or  identify  data  to  be 
transmitted  from  the  CCC  to  a  peripheral.  A  select  word  shall  be  erapoaed  of 
three  separate  fields;  a  four  bit  equipment  add.-esa  field  (bits  0  throufh  3 ) ,  30-8 
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■  e  ingle  bit  ccssad  in  lie  Her  (bit  I*),  a  elx  bit  control  field  (bits  }  through 
10),  a  » in  sic  bit  T/B  indicate?  (bit  11),  and  a  four  bit  vord  count  field 
(bit*  12  throueS  15).  The  17th  bit  (bit  lfi)  provide*  odd  "ooes*  parity. 

Sic  equipment  addrcaa  field  fhall  contain  a  unique  code  identifying  the  unit 
oo  the  but  to  which  the  eocnunlettioa*  are  being  directed.  She  censaad  indicator 
identifiei  whether  it  it  a  c  atr.tr  d  or  data  me  stage .  The  e  octroi  field  aholl 
identify  the  data  to  be  tranacitted  by  tha  CCC  er  by  a  peripheral  following 
the  eeleet  word,  or  for  a  eesoand  oettage,  the  eossand  which  eauaet  tha 
peripheral  to  take  cast  action  other  than  trant si*,  data.  tte  ceaoand  indicator 
(bit  k  in  the  eeleet  word)  thall  be  a  logical  "one”  if  the  eeleet  vord  it  a 
nr—  Tnl  which  require*  no  aped  fie  data  fros  a  peripheral  axeept  to  achrovl*  '.fts 
receipt  of  the  ccmand.  Bit  U  in  tha  (elect  word  than  be  a  traneait/reeeiv# 
(T/B)  indicator  with  a  logical  “coc"  indicating  the  ~ *  »*,* 
data  vord(t),  or  a  logical  "zero”  indicating  the  coeputer  vill  tranenlt  the  data 
word(a).  Jhe  word  count  field  then  apecify  the  nuaber  of  data  words  to  follow 
the  eeleet  word  by  a  four  bit  binary  nuhber  (ISS  •  bit  15)  in  blta  12  through  15. 
If  the  eeleet  word  le  •  cons  and  the  T/B  bit  ihan  be  a  logical  "one"  end  the 
word  eount  (hall  equal  one. 

Select  words  shall  alveye  be  preceded  by  a  no-data  period  (no  alpiala 
on  the  data  tranaaleelon  line)  equal  to  or  greater  than  8  periods  of  the 
reference  clock  signal.  This  no-data  period  than  Identify  the  vord  following 
aa  a  aalect  word  and  the  start  of  a  Milage  (tee  figure  1).  Bit  0  ahall  be 
traneaitted  first  and  parity  (bit  l£)  transmitted  laet. 
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2.2.2  Data  Vorir.  -  Sata  word:  shall  originate  either  Ik  the  CCC  er  >  peripheral 
unit  and  contain  the  data  identified  by  the  control  field  of  the  select  vord. 

If  the  control  field  of  the  tclect  vord  identifies  s  block  of  data.  Individual 
vordj  vlthin  the  block  shall  be  identified  by  their  relative  position  in  the 
acssage,  l.e. ,  vord  nunber  one  foUcvs  the  select  vord  is  the  serial  bit 
strtau,  end  vord  nusber  two  follows  vord  au=ber  one,  ete.  All  data  vords 
regardless  of  content  shall  be  eenpased  of  a  16  bit  data  field  (bits  0  through 
1$)  plus  a  17th  bit  (bit  16)  providing  odd  "can"  parity.  She  content  and 
foraat  of  all  data  vords  shall  be  approved  by  ISC.  £>e  general  roles  for 
data  vord  foraatting  follow . 

If  the  select  verd  indicates  a  eoanand  sassage,  the  peripheral  shall 
acknowledge  receipt  of  the  c regard  by  transsitting  one  data  vord  vhleh  it 
idantie.i  a*ieet  vord  received. 

If  the  (elect  vord  indicates  a  data  aeataga,  the  peripheral  (hall 
transnit  or  receive  the  date  vords.  In  gtntral,  each  data  vord  shall  contain 
only  one  metrical  paraaeter.  The  noserical  value  of  the  pereaeter  shall  be 
represented  using  e  true  tlnary/tvo's  eenplssent  notation.  The  most 
elpilficent  bit  (KSB)  (bit  0)  shall  be  trasssitttd  first  vith  ths  renaining  lest 
significant  bits  (bits  1  through  15)  following  in  dtscsnding  order  of  their 
value.  Iht  nunber  of  bits  used  to  define  the  auaerlc  shall  be  conelttant 
vith  the  resolution  or  accuracy  required.  If  aort  then  16  bite  ere  necessary 
to  achieve  the  required  resolution  or  accuracy,  tha  lest  si0iifletnt  bits 
vhich  cannot  be  included  in  the  i£  bit  vord  shall  be  trenealtted  as  a  part  of 
the  next  data  vord  in  the  ncssags,  starting  at  tbs  beginning  of  the  vord  vith 
the  renaining  less  significant  bits  following  in  descending  order  of  their 
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value.  If  lets  tbsn  16  bits  m  require!,  the  touted  bit  position*  shall  be 
transslttsd  u  logical  "C"  bit*  unless  discrete  bit*  art  to  be  Included  in  the 

I 

vord  according  to  the  found  rule*  **t*bliah*d  in  *  latar  paragrspfc  of  thl* 
recti  on.  [~i  & 

The  binary  value  of  <a  sustrical  data  vord  shall  be  capable  of  ranging 
freo  (-)  MAX  to  («)  MAX.  Each  bit  in  the  vord  transslttsd  a*  a  logical  "1"  shall 
have  a  sign  and  value  associated  vlth  it.  !bs  ISB  (bit  0}  shall  have  the  sign 
of  (-)  and  the  value  of  (KAX)  and  each  bit  following  shall  have  the  sign  of  {♦) 
and  the  value  of  KAX/-n,  vhere  n  is  the  bit  nusber;  thus,  bit  1  has  the  value 
(♦)  MAX/jl,  bit  2  has  the  value  (*)  KAX/j2,  etc.  for  nontngular  quantities,  MAX 
shall  be  an  enact  power  of  two  (l.e. ,  MAX*?1,  where  1  is  as  integer)  is  the  units 
of  the  parameter .  Tor  angular  quantities  vhlch  require  the  full  360'  angular 
range,  such  as  bearing  **!;!*•,  “*-Y  .lull  l.v,  U,e  Value  ill*  (i.c.,  tbs  cngulnr 
range  shall  be  -180°  to  +180#).  For  angular  rangts  last  than  ♦.  180*,  MAX  shall 
hava  the  value  l8C*/2*,  vhere  i  is  as  integer  choaen  such  that  tha  binary  data 
vord  is  capable  of  reprceenting  tha  tntira  range  of  the  peraaeter.  Is  nil  cases, 
the  ISB  ha*  the  sign  end  value  of  (-MAX)  with  each  subsequent  bit  having  the  sign 
ead  value  of  (vMAX/jn),  vhere  n  la  tha  hit  nushar. 

Discrete  functions,  l.e.,  date  functions  which  can  astuae  only  one  or  two 
state*  (such  aa  an  OB-OFT) 'shall  b*  transmitted  es  i ingle  discrete  bite  within  e 
date  word,  or  as  combinations  of  tingle  discrete  bite  which  represent  e  uniquely 
recognisable  coue  or  straight  binary  nusber.  Discrete  function*  directly  related 
to  an  individual  nuneric  parcsettr  such  a*  special  "validity  bite",  or  nrde  dcilnl-j 
tier  functions  for  the  parecettr  (hall  he  included  in  the  word  with  the  nuaorlcal 
value  of  the  parameter  if  unused  bit  positions  are  available.  Other  unrelated 
discretes  shall  be  formatted  into  a  cpeelal  "diseret*  function"  data  word  unless 

the  total  quantity  of  these  discretes  la  the  seesage  is  such  tlir.t  tboy  all  can  bt 
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Included  is  the  unused  portion  of  cm  doth  verd.  If  the  quantity  of  unrelated 
dlccretec  In  the  at  stage  is  greater  then  16  or  icm  Multiple  of  lS.  and  the 
reaaialng  hits  cea  all  he  ceeblatd  la  the  unused  portion  of  one  data  word 
they  say  he  "peeks!"  into  that  verd.  In  siacry  only  one  data  verd  carrying 
a  auserieil  parsaetcr  la  eey  as  siege  can  Include  unrelated  discretes. 

Multi -position  svltch  functions ,  i.e. ,  data  represeatlag  one  out  of  n  svitch 
poaltlons,  shall,  in  general,  he  hiaery  encoded  such  that  the  nuaher  of  hits  usod 
to  represent  the  svltch  position  shall  ha  the  saallest  value  of  2* ,  etaere  1  is  an 
integer. 

In  siaaary,  the  shove  forsattlng  rules  for  data  vords  are  general  guidelinee. 
Detailed  fonents  for  specific  subsystem  Input/output  signals  vlll  he  contained  In 
the  individual  procurement  specifications  for  tht  suhsystcaa  sad  ere  all  subject 
to  flhsl  MCAH  cpjrsrsi.  * 
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2.3  But  Ccr-.rol  -  Sis  CCC  vili  select  vhlch  of  the  date  buses  vlll  bt  used  for 
date  tra-.iilicion  sod  vlll  initiate  s  dsts  exchange  67  transmitting  the  epprepri- 
sts  select  verd  over  the  selected  bus.  So  peripheral  shell  be  required  to  receive 
or  transmit  ever  sere  thee  one  bus  st  s  ties.  Cuts  vordt  trscseitted  by  the  CCC 
shall  be  transmitted  ee  the  ssse  but  ss  the  initiating  select  vord.  Peripheral 
unit*  shsll  trsnselt  or  eeeept  the  dsts  defioed  by  the  select  verd  over  the  esse 
bus  vbich  esrried  the  select  vord  cod  the  eloch  signal.  When  s  but  is  shut  Cot.ii, 
either  because  it  has  failed  or  because  it  is  a  bach  up  bus,  the  data  lire  and 
cloch  lias  are  disabled  by  the  CCC.  All  teruinals  operating  from  a  bus  that  is 
shutdown  during  operation  shall  resysehroaite  their  terminal  data  processing 
functions  regardless  of  their  operating  node,  either  transmitting  or  receiving. 
2.3.1  Dsts  Transalsslor:  Pron  Perithcrels  -  A  peripheral  shall  transmit  only  after 
the  receipt  of  a  valid  select  vord  requiring  data  transmission  and  only  vhrn  it  is 
operating  normally  and  is  capable  of  initiating  tha  data  vord  exactly  3  cloch 
periods  after  receipt  of  the  laet  bit  of  the  eelect  vord,  or  after  transmitting 
the  laet  bit  of  the  previoue  date  vord.  A  valid  eelect  vord  requiring  data  trsns- 
Mission  froa  a  peripheral  shall  neat  the  following  criteria. 

a)  A  no-data  period  equal  to  or  graatar  than  S  cloch  periods  shall  have  been 
detected  on  the  data  transulsflcn  line  prior  to  raetipt  of  tha  first  bit  of 
ths  select  word. 

b)  Tha  code  represented  by  the  addrets  field  (bits  0  through  3)  shall  cooper#  to 
tha  address  code  preset  in  the  peripheral  unit. 

e)  Ths  coda  rspresented  by  the  control  field  (bits  3  through  10)  ehall  be  recog¬ 
nised  as  one  of  the  dots  vord  or  command  vord  codes  assigned  to  the  peripheral. 
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d)  The  7/F  bit  (bit  11)  thill  be  t  logic  "one". 

•  )  Dit  parity  bit  (bit  16'  '.hall  product  an  odd  "cnas"  count, 
f)  Fo  data  dropoutt  shell  acre  oeeurad  during  the  17  clock  periods  i  mediately 
following  the  store  of  the  select  word. 

2.3.2  Pets  Accc-rttnct  Sr  c  Perlrhercl  -  l  peripheral  shell  accept  date  only 
after  the  receipt  of  a  valid  eelect  word  indicating  data  to  be  transsitted 

by  the  CCC  to  the  peripheral.  The  Tali  dating  criteria  for  a  select  uord  direct¬ 
ing  a  peripheral  to  accept  data  shall  be  the  asst  as  that  directing  transmission, 
except  thet  the  7/F  bit  shall  be  a  logical  "aero". 

If.  a  parity  error  or  dropout  is  dstsettd  by  tbs  psrlphtrsl  during  reception 
of  a  data  word,  that  verd  shall  be  invalidated. 

2.3.3  Pata  Acceptance  Sr  The  CCC  -  If  no  data  word  is  detected  by  the  CCC  fro* 

a  peripheral  *  dock  pe-V>vt*  » o  —  -r  t  eelect  vord  requiring  a 

response  (i.e.,  a  request  for  lata  or  a  car  and)  the  CCC  will  internally  flag  a 
no  response  condition.  This  no-response  condition  indicates  that  one  of  the 
following  conditions  exists: 

a)  lbs  peripheral  failed  to  recognise  the  select  vord  as  valid  due  to  a  signal 
dropout,  a  transmission  error,  or  a  mesentery  malfunction  producing  s  parity 
error. 

b)  Bis  peripheral  w*s  not  operating  normally  and  was  unsblt  to  reply  within 
the  required  5  clock  periods. 

e)  The  eosouni cations  link  between  the  CCC  and  the  peripheral  has  failed, 
d)  The  peripheral  has  failed. 

When  a  no- response  condition  is  reeosnlted  by  the  CCC  after  $  clock  periods, 

the  CCC  nay,  at  the  option  of  the  preg.-«.t,  reinttrrogett  the  peripheral 

by  retransalttlng  the  ism  eelect  word  after  the  required  0  clock 

periods  of  "no  date".  Bis  ecoputer  moy  also,  at  ths  program  option,  svlteh 
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to  tfl*  atundby  bu:  uij  nptf.  the  Interrogation  proceas,  or  Ipjo re  tho  no 
response  condition  and  (o  oa. 

If  •  parity  err or  or  dropout  la  dataettd  by  the  CCC  during  the  reception  of 
a  data  vord,  the  CCC  say  repeat  a  repeat  traessisiloa  over  the  aase  hue  or 
over  the  hack-up  bus  by  retronaoittlng  the  select  vord  after  the  required 
6  clock  period*  sf  "no  data". 


JO-15 


3.o  stc'.'.l  ::i3  l:t.  zrjfj.rzr'.zzrzz* 

J.l  Kdtlulcx  »ur,  -  A  cultipltx  but  thall  be  ccrpoaed  of  tvo  trar.enl  calcs  Uses. 

On#  line  Carrie*  th*  1  Mil  clack  rtftrer.ee  aigsal  frao  >  ctitir  nultiplcx  ryeten 
clock  in  the  CCC  to  oil  ttmintl*  oa  the  but  end  the  ether  lint  etrrltt  dlgitd 
dtto  tignal:  a*,  t  1  Megabit  rate  to  and  fras  tht  CCI-I/C  tsd  th#  peripherd  unit 
ttreinal*.  All  terminal  unit!  os  a  tingle  but  viU  bt  connected  to  tht  trano- 
nlttion  llstt  ee=pritlng  that  but  in  parallel,  tuck  that  tht  phyaieal  rocval  of 
th#  unit  fros  th#  lint  vlll  not  interrupt  the  continuity  of  th#  llstt.  Trana- 
mittlon  llstt  tball  be  drives  sad  terminated  is  a  balanced  to  ground  configuration 
to  sir.iitiit  the  cffccta  of  ground  plant  soltt.  fransxlatiea  lint  thltldt  vlll  be 
grounded  at  each  terolnal. 

two  redundant  sultlplex  butet  (1  tranfittlon  liset  total)  vill  interface  vith 
each  ’'t/isheral  uni*. 

3.1.1  Trtrtr.lttlcs  Line  Charset  rietlct  -  The  trastsiielon  line  uted  for  data  end 
reference  dock  tignal  tranta.ttlon  thall  be  of  thlelded  tvlated  pair  conttruetlon 
having  a  charaeterittle  impedance  of  approximately  68  oba* .  The  thlelded  tvlated 
pair  thall  have  a  line  to  line  capacitance  of  lei!  than  30  pf  per  foot  and  a  lint 
to  ground  capacitance  of  lett  tnan  JO  pf  per  foot. 

3.2  gl'-atl  Cheracterlitice 

3.2.1  Reference  Clock  Slcnal  -  The  eloek  tignal  thall  be  a  bipolar  differential 

e.iV* 

llncioldal  signal  at  a  nominal  frequency  of  1  IMt  ^  1 long  tern  variation! 

6.  i  f.  ' 

thall  not  exceed  ♦  1?  of  the  nominal  frequency.  The  poiltive  going  aero  crcttirg 
"  /  N 

thall  define  the  ttart  of  a  clock  perlrd.  Short  tens  variatior.t,  i.t.  cycle  to 
cycle  variation*  in  the  eloek  period,  thall  not  exeeed  5  nanoeccondi. 

The  reference  clock  signal  shall  be  generated  and  trantitlttcd  by  the  CCC  Z/0 
to  all  multiplex.  terolnal  on  toe  butet.  All  tentinalt  thall  receive  the  clock  oignil 

via  the  dock  receiver  in  the  teralnal  unit.  The  eloek  tignal  tranamltter  ahnll 
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hava  t he  same  characteristics  u  those  specified  for  the  transmit  node  of  the 
reeeiver/transnitter  except  the  sole  switching  capability  (te*  psragrapte  I*. 2). 

Jbe  elect  transmitter  (ball  be  transmitting  the  n.'tnr  dock  signal  whenever 
•  particular  multiplex  bus  has  bees  enables  by  the  CCC. 

3.2.2  Data  Sl.r;al  -  Sis  data  slpials  shell  be  bipolar  differential  signals  vhieh 
are  ”bi-phase  level:  coded  and  smoothed.  The  horaecie  contest  (ball  be  Halted 
such  that  frequency  eenponests  at  2.3  KBs  asd  above  are  at  least  -  2k  Db  (ref¬ 
erenced  to  the  peel  amplitude  of  the  signal)  and  components  in  the  frequency  band 
0.3  to  1.3  KBs  are  essentially  unaffected.  A  logical  "one*  (data  bit  one)  shall 
be  traasaltted  as  a  coded  bipolar  1|0  signal,  l.e.  a  positive  going  pulse  followed 
by  a  negative  going  pulse  resulting  la  a  signal  vhieh  is  in  phase  vlth  the 
reference  clock  ilgnal.  A  logical  'aero*  (data  bit  sero)  shall  be .transmitted  os 

a  coded  bipelnr  0,1  si*"*1-  <  *  *  r-j-tire  “in;  pulse  follc-al  by  a  ptmitive 

•  ! 

going  pulse  retultlsg  in  a  signal  vhieh  is  IfiO*  out  of  phase  vlth  the  reference 
clock  eleial  (see  Figure  2).  Be  sign  all  shall  be  generated  ee  the  data  line 
during  the  ir.tervali  betveen  words  (no-data  periods). 

,  I 
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The  (tended  cuitipltx  terminal  ahall  be  ineorperated  u  u  lntejrd  part  of 
each  equipment  iten  acre iced  ud  ahall  provide  is  Interface  bttvetn  ‘.be  standard 
multiplex  bu*  tad  the  digital  circuitry  of  the  ccnponcnt  serviced. 

The  funetler.s  performed  by  tbe  multiplex  terminal  is  the  receive  Bode  shall 
be  to  iceept  standard  format  dtti  ud  clock  signals  from  the  multiplex  but,  to 
detect  and  decode  the  ineemir;  data  using  the  incoming  system  clock  algr.cl  at  a 
reference,  to  convert  the  dot*  to  signals  which  ere  compatible  with  the  aubsyster 
ecaponent  logic,  ud  to  (tnerate  the  control  signals  Decenary  to  supply  the 
incoming  data  to  the  peripheral  terrlced  with  proper  Identification. 

Tbe  functions  performed  by  the  aultiplex  terminal  la  the  trananit  node  shall 
be  to  accept  signals  froa  the  tubtyitia  component  logic,  to  convert  these  slfcalt 
to  the  studard  trusaisslon  format  using  the  inceoing  dock  signal  as  a  refer¬ 
ence,  ud  to  trusait  thee*  signals  at  the  proper  ties. 

The  aultiplex  tereinals  shall  include  a  data  recelver/transsltter,  a  clock 
rece.ver,  data  presence  detection  circuitry,  ud  the  neceseary  logic  to  prc-lde 
control  signals  to  Interpret  select  vords  ud  regulate  the  operation  of  the 
terminal  unit.  The  teralnal  unite  shall  be  designed  such  that  no  alngla  component 
failure  in  a  terminal,  except  the  coupling  transformer,  degrades  the  truecieelon 
line  or  result!  in  unvuted  jieta  truenlsslons.  hsdundut  portions  of  the  ter¬ 
minal  shall  be  sufficiently  isolated  to  thst  a  failure  of  ons  trusslssion  line 
does  not  degrade  the  performance  of  the  other  bus  coupled  to  tbe  unit, 
k.l  Clock  Receiver  -  The  clock  receiver  shall  be  coupled  to  tbe  dock  signal 
transclaslon  line  through  a  transformer  with  grounded  center  tape.  The  coupling 
transformer  shall  have  e  narrov  pass  bend  which  rejects  noise  at  frequencies 
above  ud  below  the  clock  signal  frequency,  but  passes  the  dock  signal  with 
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Binieua  attenuation  an!  phase  distortion.  The  lepcdoce  reflected  onto  the 
transmission  line  through  the  coupling  transferee?  ihall  he  10,08?  eti  or  J.'rf.i  i 
line  to  line,  shall  he  esitntlilly  resistive ,  and  shall  he  balanced  te  ground  to 
within  15.  These  inpedanee  requirements  shall  apply  even  when  tersisal  power  is 
off.  The  clock  receiver  shall  produce  signals  suitable  for  use  is  the  terolnal 
and  for  transferring  data  to  the  digital  equipssnt  in  the  interfacing  unit.  The 
dock  receiver  ehall  operate  vltk  input  signal  amplitudes  in  the  range  of  ♦  1 

d* 

volt  to  ♦,  7  volts  peak  line-to-ground  (♦  2  volts  to  ♦  H  volts  peat  llne-to-llne) 
sad  shall  he  capable  of  withstanding  ovtr  voltage  inputs  vithout  pernsncr.t  damage 
to  the  receiver.  Over  voltage  protection  shall  he  consilient  with  that  prevlded 
for  other  input  signal  lines  in  the  equlpsect  item  serviced. 
k.2  Pets  Beccivcr/Trer.smtttcr  -  The  data  receiver /transsittsr  shell  he  coupled 
to  the  date  trf"SBia«ioa  line  through  a  transforaer  with  greusdad  center 

tape.  The  coupling  transformer  ehall  have  a  narrow  pass  hand  which  passea  the 
data  signal  vith  a  kitinia  of  attenuation  and  phaat  distortion.  The  sspedar.ee 
reflected  onto  the  trensBiiiion  line  tkreugh  the  tranaforacr  shall  he  eeeentially 
reeistlve  and  balanced  to  ground  to  vithin  IS  in  both  nodes  of  operetlon,  even 
when  terminal  power  is  off.  When  power  1*  off,  the  segnltude  of  the  reflected 
lapedaace  shall  he  10,008  ohsa  or  greeter  line-to-line. 

h.8.1  Weceivlr.r  Modi  -  Whan  operetlcg  in  the  receiving  node  the  nagnitude  of  ihe 
lope dance  reflected  onto  the  dete  trsnsaisaion  line  shall  he  10,008  ohaa  or 
greater,  including  any  effects  of  the  transmitter  in  the  tensinal.  The  receiver 
ehall  he  capeble  of  operating  with  input  signal  amplitudal  in  the  renge  of 
i  1  volt  to  *  7  voKt  line  to  ground,  and  shall  hs  espshle  of  withstanding  over 
voltage  Inputs  vithout  permanent  dosage  to  the  unit.  The  receiver  shall  he 
cepable  of  detecting  and  Indicating  the  presence  of  bi-phone  coded  dots,  and  of 
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decoding  the  bi-phis*  detn  (i.t.  identifying  &  logical  "one"  or  logical  "tcro" 
eode)  by  comparison  with  the  reference  elec);  signal,  even  though  the  incoming 
date  ltgs  the  clock  by  as  such  u  203  Deaoeeeor.il.  The  reeciver  shall  cite  have 
the  capability  of  recognising  isproperly  coded  sipuls,  or  a  data  dropout, 
occurring  during  reception  of  a  word,  led  of  producing  an  error  (ipial  indicating 
that  an  invalid  word  has  been  received. 

k.2.2  Transmitting  Mode  -  When  operating  in  the  transmitting  node,  the  mgaitud* 
of  the  lspedanee  reflected  onto  the  data  trohicliiien  line  thall  be  6!  ohm  ^  ICS. 
The  transmitter  thall  be  capable  of  driving  a  load  equivalent  to  ITS  ohm  line- 
to-line  pure  reiiitinee  to  a  peak  anplitude  of  5  volts  ♦  1  volt  line  to  ground 
(10  volte  ^  2  volte  line  to  line).  The  output  wave  fens  •‘ill  be  similar  to  that 
shown  in  figure  2  with  its  spectral  content  lisited  as  defined  in  paragraph  2.2.3. 
The  aid- period  sere  er— -*  *k-  ir.ti  cigh.l,  ylU  th.  t,ansmlUar  operating 
•with  a  175  ohm  resistive  load,  thall  lag  the  nid-period  sero  crossing  (negative 
going  sero  crossing)  of  the  signal  on  the  clock  line  by  no  core  than  35 
nanoseconds.  The  terminal  thall  be  capable  of  driving  a  transmission  line  pro¬ 
ducing  cap*  which  are  equivalent  to  19  ofcns  in  series  with  1050  pfd 

without  tspl.  aviations  from  the  levels  achieved  with  tbe  175  ohm 
resistive  load.  (Rote:  line  load  ctnnot  be  tinuleted  by  a  capacitance  alone.) 
^•*•3  Hode  Switching  -  Switching  of  the  receiver /transmitter  unit  betveer.  the 
receive  node  end  tranemit  node  shall  be  controlled  b>  the  terminal  control  logic 
baaed  on  the  content*  of  the  seleet  vord  and  system  operating  characteristic* 
defined  in  Section  2.  When  a  recelvcr/transmitter  is  operating  in  th*  transmit 
mode  (68  ohn  reflected  inpedsnee),  it  shall  aaintain  the  transmit  mode  icptdanee 
characteristic  for  a  minimus  of  3  clock  periods  (3  usee)  after  trsnsmittlng  the 
lost  bit  required  and  shall  switch  to  a  stabilised  receive  mode  (10IC  ohm  re¬ 
flected  impedance)  within  the  next  2  clock  perioda  (2  usee.)  When  the  receiver/ 
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transmitter  la  la  the  receive  cede  It  ahill  switch  to  a  stabilised  trar-seit  r.oev 
(6fl  ehss  reflected  lrpedanee)  within  2  clock  period*  (2  usee)  *ft*r  receiving  the 
loot  bit  required  vhes  trsntcittles  1*  indicated.  Mode  svltthing  ihall  be  neerr.- 
pliihed  without  generating  slgniflesnt  tranaler.tt  on  the  transmission  lint. 
k.J  Terminal  Central  Arctic-.*  -  The  terminal  unit  «hall  Include  control  circuitry 
which  regulate*  the  operating  aodt  of  the  Data  Receiver/Traatmltter  It/ T)  unit, 
identllle*  and  aelect*  the  bus  to  be  used  for  receiving  or  transmitting  data,  ar.d 
Identifier,  decode*,  and  processes  incoming  and  outgoing  aetssge*. 
k.  J.l  Receive /TTcr.ttl*.  “tic  Selection  -  Receiver /CTsnsaitter  unit*  is  the  CCC-C/0 
tanclnal*  ihall  operate  in  the  transmit  code  at  all  tine*  except  when  required  to 
receive  data  free  a  peripheral  ae  indicated  by  the  preaenee  of  a  logical  "l"  a* 
bit  11  of  the  transmitted  select  word.  The  unit  shall  reaain  In  the  receive  node 
until  <01  word*  contained  In  the  sassage  (the  nuaber  indicated  by  the  eount  field 
of  the  select  word)  have  beer,  received  or  a  "no-data  response"  eosllt.on  1*  recog¬ 
nised,  l.e.  no  data  v-rd  is  received  after  the  five  "no-date"  clock  periods.  Vhen 
either  of  these  two  condition*  occur,  the  receiver/transnltter  shall  retynchronlse 
and  switch  to  the  transtit  sod*  in  p.eparatlon  for  transacting  the  next  aelect 
word. 

Reeeiver/tranittltter  unit*  In  peripheral  equipment  terslnale  ihall  oparate  ir. 
the  receive  node  at  all  tlMe  except  wuer.  requee-ed  to  tj^iacii  data  aa  indicated 
by  the  pretence  c.'  t  logical  "1"  as  bit  11  of  a  valid  select  word.  The  unit  shall 
remain  In  the  transalt  mode  until  all  data  words  requested  (the  nuaber  indicated 
by  the  word  eount  field  of  the  select  word)  htve  been  transmitted  or  the  clock 
signel  on  the  operating  bus  Is  shut  down  causing  ths  terminal  to  resynchronlxa. 
After  the -last  bit  of  the  last  word  of  the  message  has  been  transmitted,  or  the 
terminal  is  retynchronlted,  the  recelver/transaltter  unit  Ihall  switch  to  th# 
receive  mode. 
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S.3.2  Wt.r»l  t nd  !-v--«r»  Zicr.‘  i  fi :  -,t  ior  r»d  fy-chm-;  rf.icn  -  The  teralnal  chill 

provide  facilities  for  identifying  ineocing  words  as  "Select"  or  Data"  word:  blued 

on  the  length  of  the  no-data  period  fellcrring  the  preceding  word.  It  shall  provide 

•  capability  for  counting  both  incoring  and  outgoing  bits  to  dafint  the  and  of  a 

word.  It  shell  check  or  generate  the  parity  bit.  It  shall  provide  a  capability 

for  counting  incasing  or  outgoing  words  to  define  the  end  of  a  aessage  baaed  on  the 

value  of  the  word  count  field  of  the  select  vera.  If  a  no-oata  period  greater  than 

5  dock  periods  is  detected  after  a  word  end  before  the  end  of  a  cess  age,  or  the 

bus  is  shut  down  (l.e.  the  clock  signal  is  interrupted)  before  the  word  counter  has 

counted  down  to  xaro,  the  eysies  ehall  recynchronixe  and  prepare  to  receive  the 

Mat  select  vord.  This  condition  results  when  tbs  sassegs  being  transnltted  it  not 

completed  because  of  a  failure,  or  the  inability  of  the  transmitting  unit  to  supply 

the  data  to  ee=plete  the  MStage,  or  the  bus  is  shut  dean  by  the  CCS.  It  should  be 

* 

noted  thet  a  select  vord  le  alvtyt  followed  by  at  least  one  date  vord  ransaltted 
either  by  the  CCC  or  a  peripheral. 

b.3.3  Select  Word  Decoilnc  -  When  as  incusing  word  it  recognifed  at  a  select  word 
and  s  valid  parity  cheek  het  been  aade,  the  terminal  shall  inspect  the  address 
field  to  determine  if  the  address  code  eospares  to  the  tddreei  code  vhieh  has  been 
pre-eet  into  the  tereinal.  Provision  ehell  be  provided  to  set  the  terainsl  address 
code  by  physical  connection*  (e.g.  Jumper* ,  patches,  plugs  etc.)  vbich  are  nr.de  on 
the  bench  in  t  shop,  flight  line  sd&rtss  code  progressing  is  net  required  or 
desired.  The  CCC-I/C  Is  not  required  to  r teopti**  address  codes. 

When  an  address  cods  it  rccogoiced,  the  terainsl  shell  deteroine  if  tbs 
peripheral  is  required  to  supply  data  word:,  or  accept  date  words,  by  inspection  of 
the  T/R  bit  (bit  11  In  the  select  word).  If  the  terminal  it  required  to  trnnsalt 
dots,  the  reesiver/trnneaitter  thill  be  switched  to  the  transmit  nods. 
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Die  ‘.cmintl  shall  tiers  the  ec:. tents  of  the  control  flell  lilts  l  through  10)  :-..j 
the  eententt  of  the  wori  count  field  (tits  12  through  1$)  of  the  select  vord,  vhic.. 
In  eccbJnatioa  Identify  the  data  werd(s)  to  be  accepted  or  supplied  by  the  periph¬ 
eral. 

k.S.'i  Outouttir. r  Ds*.a  Ports  -  Vhea  a  peripheral  receives  sn  indieatier.  thet  a 
data  vord  cust  he  supplied  to  the  terminal.  for  tranisisslos,  it  shall  select  tha 
data  vord  (Identified  by  the  costrol  field  code  and  the  word  count)  froa  its  data 
storage  and  transfer  that  uord  to  the  terainal  unit  for  transxlssicr..  After  the 
data  vord  is  transfered  to  the  terainal,  sad  the  required  5  clod  periods  have 
elapsed,  tha  terainal  shall  iraaacit  the  data  vord,  vlth  the  correct  parity  bit  at 
tha  end  of  the  vord.  After  the  data  vord  end  parity  bit  have  been  transcitted, 
the  vord  counter  shall  be  decreaested  one  count.  If  the  vord  count  is  not  sero, 
the  terainal  shall  Main  indicate  to  the  peripheral  that  a  data  vord  it  to  be 
eupplied  for  transmission.  This  process  shall  be  repeated  until  all  the  data 
vorda  required  for  the  attaege  have  been  transcitted,  u  indicated  by  e  sero  count 
of  the  vord  counter. 

h.3.5  Inputting  Cate  Words  -  When  e  peripheral  receives  an  indication  that  a  data 
vord  directed  to  it  has  been  received  by  the  terminal  vitb  correct  parity,  it  shall 
transfer  that  data  vord  into  the  storage  or  buffer  location  Identified  by  the 
control  field  cede  and  vord. count  Indicated.  After  the  required  5  dock  periods 
have  elapsed  the  terminal  shall  inhibit  transfer  of  date  froa  the  terainal  to  the 
using  unit,  anJ  decrement  the  vord  counter  one  eour.t.  If  the  vord  count  is  not 
sero  the  terainal  chill  accept  the  next  data  vord  on  the  dsts  transmission  line. 
This  process  shrill  be  repeated  until  ill  duts  vords  in  the  aesssgs  hsve  been 
received  ts  indicated  by  a  taro  count  of  tbe  word  counter. 
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9.  FUTURE  MODIFICATIONS 


Table  9-1  lists  futurs  modifications  planned  for  the  F-15A. 


Tabl  •  9-1. 

FUTURE  MODIFICATIONS 

Terminology /Nomenclature 

Remarks 

HAVE  QUICK 

Interim  AJ  voice  capability;  now 
being  developed;  preliminary 
planning  for  F-15A. 

SEEK  TALK 

AJ  voice  capability;  under  develop¬ 
ment  by  ESD;  preliminary  planning 
for  F-15A. 

Video  Tape  Recorder 
(ECP  1045  VTR) 

Preliminary  planning  for  F-15. 

Would  use  TEAC  recorder.  Awaiting 

ASD/AE  development  of  new  CCD  camera 
to  replace  existing  camera. 

Programable  Signal 
Processor 

Modification  to  F-15A  radar  to 
enhance  capability.  Item  under 
development;  preliminary  planning 
for  F-15  C/D  aircraft. 

ALE-401V)  Dispenser  Set 

Development  contract  expected 
shortly.  Planned  to  retrofit  all 

F-15As. 

TEWS  Threat  Update 
(CCP  120- ICS) 

RSD  ECP  now  under  way.  Modifica¬ 
tion  to  ALR-56  to  enhance  capa¬ 
bility.  Add  Band  3  to  ICS  system; 
modify  Band  2  capability  of  ICS. 

Tail  Warning  System 
(ECP  TWS) 

Two  competing  systems:  ALQ-153 
(Westinghouse)  and  ALQ-154  (AIL). 
Prototype  contracts  to  be  awarded 
mid-1978.  McAIR  to  start  Group  A 
kit  development  October  1978. 
Installations  starting  in  1981  to 

1982. 

AN/ARC- 186  VHF/AM  Radio 

Preliminary  planning  for  F-15. 

VHF/UHT  requirements  being  defined 
by  TAC.  Installation  of  dual  ARC- 
164  UHF  could  be  superseded  by 
installation  of  single  ARC-164 
and  single  ARC-186. 

UHF  -  Dual  ARC-164 

Replaces  AN/ARC-109. 

TACAN  -  AN/ARN-118 

Replaces  AN/ARN-lll. 

ECPs  899  and  900 

Modifications  to  APG-63  radar  software; 
AIMVAL  and  ACEVAL;  1100  words  of  com¬ 
puter  memory. 

GPS 

Global  Positioning  System. 
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10-  DATA  SOURCES 


Hie  following  sources  of  data  were  used  in  preparing  this  suaaaryt 

•  Aircraft  and  avionics  configuration  data  assenblad  by  ARINC 
Research,  principally  in  the  form  of  copies  of  applicable  sections, 
tables,  and  figures,  form  the  aircraft  and  equipment  Technical 
Orders  listed  at  the  end  of  this  section. 

•  Avionics  Planning  Baseline  Document  -  October  1978 

•  Requirements  Analysis  for  a  Multifunction,  Multiband  Airborne 
Radio  System  (MFBARS) ,  March  1978,  ARINC  Research  Corporation 
Publication  1935-11-01-1769 


Inventory  of  Technical  Orders 


Change 


T.O.  Number 

Subject 

Number 

Date 

1F-15A-01 

List  of  Publications 

Basic 

4/15/77 

IF-15A-1 

Flight  Manual 

3 

5/1/79 

IF-15A-2-13 

Weapons  Control  and  Delivery 
System 

9 

8/1/77 

IF-15A-2-16-1 

Central  Computer  System 

6 

8/15/77 

IF-15A-2-17 

Air  Data  and  Instrument  System 

11 

7/15/77 

IF-1SA-2-18 

Inertial  Navigation, 

Site  Indicator  System 

9 

7/1/77 

IF-15A-2-19 

TACAN  and  Instrument  Landing 
System 

6 

5/1/77 

IF-15A-2-20 

Auto  Flight  Control  System 

7 

6/1/77 

IF-15A-2-21 

Auto  Direction  Finder 

1 

5/1/77 

IF-15A-2-22 

Identification  and  Recognition 
System 

3 

6/1/77 

IF-15A-2-24 

Head  Up  Display  System 

8 

5/1/77 

IF-15A-2-25 

Radar  System 

1 

9/15/77 

IF-15A-2-26 

Lighting  System 

6 

8/15/77 

IF-15A-2-27 

Electrical  Power  Supply 

8 

9/1/77 

IF-15A-2-28-1 

Wirxng  Diagrams 

6 

9/1/77 

IF-15A-2-28-2 

Wiring  Diagrams 

5 

9/15/77 

IF- 15A-4-4 

Instrument  and  Electric, 
Electronic  Systems 

1 

6/15/77 

(continued) 
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Inventory  of  Technical  Orders  (continued) 


Change 


T.O.  Number 

Subiect 
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Date 

IF-15A-4-7 

Parts  Index 

1 

5/15/77 

IF-15A-21 

Equipment  Inventory 

Basic 

6/15/77 

IF-15A- 34-1-1 

Non  Nuclear  Weapon  Delivery 
Manual 

Basic 

9/1/77 

12P4-2APX101-2 

Radio 

Basic 

9/1/75 

12P4-2APX76-2 

Interrogator  Set 

Changed 

1/15/77 

12P2-2APG63-2 

Antenna 

1 

12/15/76 

12R2-2ARC109-4 

Radio  Set 

9 

6/15/76 

12R5-2ARN 118-1 

TACAN  Navigational  Set 

Basic 

10/15/76 

12R2-2ARC164-2 

Radio  Set 

Basic 

6/20/76 
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1.  INTRODUCTION 

This  document  contains  configuration  data  relevant  to  the  integration 
of  additional  avionics  into  the  F-16A  aircraft. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code:  ASD/AXP 
Wright-Pat^.erson  AF8,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  Corporation  under  Contract  F33657-79-C-0567. 


The  applicable  technical  orders  are  included  in  the  references  listed 
in  Section  10. 


2.  COCKPIT  SPACE 


Table  2-1  summarizes  the  available  cockpit  space  in  the  F-16A  and 
provides  references,  as  appropriate,  to  Figures  2-1,  2-2,  and  2-3. 

The  F-16  program  office  is  currently  planning  to  relocate  the  cockpit 
Fire  Control /Navi gat ion  Panel  (FCNP)  from  the  right  console  to  the  left 
console  (ECP0076) .  No  detailed  information  is  currently  available  on  this 
cockpit  rearrangement  except  as  shown  in  Figure  2-4  and  in  the  ECP0076  over¬ 
view  that  follows: 


ECP0076  (Relocate  FCNP)  Modifications  for  FOT&B 


*  Modification  will  be  made  in  accordance  with  formal  retrofit 
engineering  for  FOTtE  aircraft 

•  All  modifications  of  approved  ECP0076  configuration  will  be 
made: 

••  Relocate  FNCP  (which  necessitates  moving  other  panels) 

•*  Relocate  3  Autopilot  Switches 

••  Delete  Alternate  Release  Switch  in  F-16B  Front  Station 

••  Relocate  Selective  Jettison  Switch  to  the  SM  Panel 

••  Reverse  Gain  and  Symbology  Controls  on  Radar/E-0  Display 

••  Increase  Potation  of  Manual  Range  Control 

••  Rearrange  Volume  Control  Knobs  on  COMM  Panel 

••  Change  Intensity  Control  of  AUX  Console  Gauges  to  the 
Instrument  Control  Knob 

••  Reduce  Intensity  of  AOA  and  NWS/AR  Lights 

••  Reverse  the  Switch  Activation  for  Designate/Return-to- 
Search 

••  Spring  Load  Speed  Brake  Switch  in  F-16B  Rear  Station 

••  Additional  Cockpit  Utility  Lights 

••  Add  the  Roll,  Pitch,  Yaw,  and  Standby  Gain  Caution 
Lights  to  the  Press-to-Sel f -Test  Switch  in  the  Crew 
Station 


1.  HUD  Combiner  Glass  13. 

2.  Gun  Camera  16. 

3.  Air  Refuel  Status/NWS  Indicator  17. 

4.  HUD  Control  Panel  IB. 

5.  Standby  Attitude  Indicator  19. 

6.  FUEL  FLOW  Indicator  20. 

7.  DUAL  FC  FAIL  Warning  Lamp  (Red)  21. 

8.  HYD/OIL  PRESS  Warninq  Lamp  (Red)  22. 

9.  CANOPY  Warning  Lamp  (Red)  23. 

10.  Deleted  24. 

11.  Vertical  Velocity  Indicator  25. 

12.  Engine  Oil  Pressure  Indicator  26. 

13.  Tachometer  27. 

14.  Nozzle  Position  Indicator  28. 

29. 


FTIT  Indicator 

Fuel  Quantity  Indicator 

Alt i me ter 

Deleted 

Attitude  Director  Indirator  (ADI) 
Horizontal  Situation  Indicator  (HSI) 
Radar/EO  Display 
Deleted 

Angle  of  Attack  (AOA)  Indicator 
Instrument  Mode  Select  Panel 
Air  Spced/Mach  Indicator 
Stores  Control  Panel 

Threat  Warning  Indicator  Control  Unit 
Throat  Warning  Azimuth  Indicator 
Angle  of  Attack  (AOA)  Indexer 


Figure  2-1.  INSTRUMENT  PANEL 

Best /{ 
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Vail*ble  (5opy 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 


Comnunications  Control  Panel 
Radar  Control  Panel 
UHF  Radio  Control  Panel  AN/ARC-164 
VHP  Radio  Control  Panel  AN/ARC-115 
TACAN  Control  Panel  AN/ARN-118 
Flight  Control  Manual  Trim  Panel 
ECM  Pod  Control  Panel  C-7854/ALQ 
Anti-G  Suit  Hose  Connection 
Deleted 

Oxygen  Control  Panel 

Oxygen  Hose  Connection 

Test  Switch  Panel 

Windshield  Defog  Control  Lever 

Flight  Control  System  Control  Panel 

Fuel  System  Control  Panel 

Canopy  Jettison  Control 

ILS  Control  Panel  AN/ARN-108 

EPU  Control  Panel 

Electrical  System  Control  Panel 

Throttle  Lever  Friction  Control 


Engine  and  Jet  Fuel  Starter  Control  Panel 
Throttle  Grip 

Chaff/Flare  Dispenser  Button  (on  left 
vertical  panel) 

Reduced  Idle  Thrust 
Reserved-Video  Recorder 


Figure  2-2.  LEFT  CONSOLE  r»  .  »  ( 

Best  Available  Crr 
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Engine  Anti-Ice  Switch 

Antenna  Select  Panel 

Nuclear  Consent  Switch  (Guarded) 

Interior  Lighting  Control  Panel 

Pressure  Suit  Vent  Switch 

Plre  Control/Navigation  Control  Panel  (INS) 

Deleted 

Deleted 

Air  Conditioning  Control  Panel 
Secure  Speech  Control  Panel  KY-28/TSEC 
Growth  Space 

Chaff/Plare  Dispenser  Control  Panel 
Map  and  Data  Stowage  Bln 
External  Lighting  Control  Panel 
Side  Stick 
Reserved  for  JTIDS 
Oxygen  Regulator  Control  Panel 
Growth  Space 
Growth  Space 
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Figure  2-3.  RIGHT  CONSOLE 


Air  Retaci  Status/NWS 
Indicator 


Relocated 


Redesigned 


Figure  2-4. 


ECP0076  F-16A  CREW  STATION  MODIFICATIONS 


3.  AVIONICS  SPACE 


There  are  several  areas  that  could  become  locations  for  additional 
avionics  equipment  (see  Figure  3-1  end  Table  3-1) .  Behind  the  seat  there 
is  an  avionics  growth  space.  This  space  is  irregularly  shaped.  The  nomi¬ 
nal  size  is  12  inches  H  x  24  inches  W  x  24  inches  D.  If  JTIDS  took  over 
TACAN,  that  space  would  also  be  available.  There  are  also  two  spaces 
available  that  have  either  limited  or  no  access.  There  is  also  a  radar 
growth  space  available.  Space  A  (Figure  3-1)  has  not  been  dedicated  to 
any  avionics  equipment. 


Best  Available  c*#? 
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4.  ELECTRICAL  POWER  SYSTEM 


The  electrical  power  system  in  the  F-16A  consists  of  a  primary  ac 
power  generating  system,  an  emergency  ac  power  generating  system,  a  dc 
power  system,  a  flight  control  power  supply  system,  and  a  power  distribu¬ 
tion  and  control  system. 

Normally,  electrical  power  is  supplied  by  a  40  kVA  generator  system, 
supplying  115/200  V  400  Hz  to  the  two  ac  power  panel  essential  and  non- 
essential  buses.  The  emergency  back-up  system  supplies  5  kVA  115/200  V 
400  Hz  electrical  power.  This  generator  is  driven  by  the  emergency  power 
unit  accessory  gear  box.  If  this  system  fails,  the  permanent  magnet 
generator  section  of  the  emergency  generator  will  supply  dc  power  to  the 
four  flight  control  power  supplies. 

A  24  V  battery  system  and  two  ac-to-dc,  100-amp  converters  supply 
28  Vdc  power.  The  converters  take  the  power  from  either  the  main  generator 
or  emergency  generator  and  convert  it  to  dc  power. 

Reported  electrical  power  growth  reserve  in  the  F-16A  aircraft  is  as 
follows : 


•  50  kVA  ac  capability 

••  33.7  kVA  load 

••  16.3  kVA  growth 

•  200  amp  28  Vdc  capability 

• •  120  amp  load 

••  80  amp  reserve  (nonessential  bus  limited) 


Best  Available  Cop 
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5. 


ENVIRONMENTAL  CONTROL  SYSTEM 


5.1  General 

The  F-16A  Environmental  Control  System  (ECS)  uses  a  regenerative, 
bootstrap  open-air  refrigeration  system  to  provide  cooling  air  to  the  cabin 
and  to  the  various  avionics  and  electrical  equipments.  The  ECS  uses  bleed 
air  from  the  seventh-  and/or  thirteenth- stage  compressor  bleed  ports  (depend¬ 
ing  on  the  available  bleed  pressures) .  The  bleed  air  is  cooled  by  the  heat 
exchangers,  passed  through  a  water  separator,  then  routed  into  two  lines 
for  cabin  and  avionics  cooling. 

5.2  Cabin  Cooling 

The  ECS  is  designed  to  maintain  a  shirt-sleeve  cockpit  environment 
while  cooling  heat  loads  up  to  7,834  BTU/hr  or  2.296  kw.  The  cabin  cool¬ 
ing  air  is  discharged  through  the  cabin  pressure  regulator  into  the  forward 
equipment  bay  to  aid  in  equipment  cooling.  In  the  forward  equipment  bay, 
the  cabin  air  mixes  with  the  discharge  air  from  the  forced  air  cooled  equip¬ 
ment.  The  air  mixture  then  flows  aft  through  the  under-floor  and  aft  equip¬ 
ment  bays,  through  the  right-hand  strake  equipment  bay,  and  is  discharged 
overboard . 

5.3  Avionics  Cooling 

The  cooling  air  supplied  by  the  ECS  for  force-cooled  equipment  is  con¬ 
trolled  at  a  nominal  lower  limit  of  35°F,  except  during  supersonic  transients 
at  high  altitude  whc:i  the  cooling  air  temperature  may  be  as  low  as  0°F. 

The  ECS  cooling  air  is  maintained  below  80*F  at  all  tines.  The  design  cool¬ 
ing  airflow  is  designed  to  vary  with  temperature.  Minimum  airflows  of  1.69, 
2.25,  and  3.95  pounds  per  minute  are  required  for  temperatures  of  0*F,  35°F, 
and  80°F  respectively  per  kilowatt  of  electrical  heat  dissipated  to  the 
cooling  air. 

Those  equipments  which  are  not  designed  for  forced-air  cooling  are 
cooled  by  convection  to  the  surrounding  air. 

Table  5-1  illustrates  the  present  ECS  loads  and  anticipated  load 
growth.  Table  5-2  illustrates  the  ECS  loads  by  compartments. 

5.4  Cooling  System  Growth 

Forced-air  cooling  system  growth  reserve  is  reported  to  be  available 
to  handle  additional  heat  dissipation  beyond  current  loads.  Rated  figures 
are  as  follows: 

Capacity:  6.90  kw 

Load:  5.43  kW 

Reserve:  1.47  kw  (this  is  forced-air  cooling  to  avionics) 

Identified  Growth:  1.81  kW  (see  Tables  5-1  and  5-2) 

Best  Available  Con 
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Table  5-1.  F-16A  ECS  LOADS  (WATTS)  AVIONICS 

AND  ELECTRICAL  EQUIPMENT* 


Equipment 


Cooling 

Load 

Forced-Air 

Cooled 

Self-Cooled 
to  Ambient 

Production  Equipment 


Fire  Control 
Navigation 
Penetration  Aids 
Commun-Ident 
Flight  Control 
SLM  and  CTG  Accel 
Electrical 


3,892 

332 

292 

244 

372** 

428 

145** 

197 

225** 

43 

— 

139 

501 

848 

7** 

269 

5,434 

2,500 

Identified  Growth 


CW  Illuminator 
Data  Link 
Video  Recorder 


Total  Load 


1,805 


7,239 


32 


32 


2,532 


*Data  taken  from  General  Dynamics  Report  16 
PR226A,  15  November  1976:  F-16A/B  Environ¬ 

mental  Control  System  Analysis ,  with  Table 
3.1.2  revision  dated  13  January  1978. 

♦♦Equipment  is  self-cooled.  Forced-cooled 
listing  results  from  equipment  bay  area 
cooling  requirements. 
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CURRENT  AVIONICS 


Tables  6-1  through  6-13  contain  LRU  data  relating  to  the  F-16  avionics 
systems  that  make  up  the  current  or  near-term  configuration.  Where  no 
entries  are  shown,  the  data  were  not  available  for  this  report.  Data  per¬ 
taining  to  future  avionics  modifications  are  presented  in  Section  9. 
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Tibi*  6-1.  f-;6a  a. vi o«rcs  ccMriaiu.no*  data  i  c mr  uoto  SET  urjs  m/ak-im  xsm: 


•ARC-1M/V13:  582l-0l-008-4600i  V14i  -460U  VI5i  -4599j  V24;  -4603j  V3:  -4604|  V4:  -4598 

•Inclodod  in  *T-U6a  data. 


Td&Ja  6-2.  F-16A  AVIONICS  CONFIGURATION  DATA:  VHP  RADIO  SET  LRUS  AH/ ARC-1 15  NSN :  5821-00-431-9824 


Best  Available  C<y$v 


Ttblc  6-4.  F-16  AVIONICS  CONFIGURATION  DATA:  FLIGHT  INST 


Best  Available  C-  r 
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Table  6-5.  F- 16  AVIONICS  CONFIGURATION  DATA:  CADC  AND  OTHERS 


•For  analog  indicator*. 

•Total  systaa  powar  raquirad. 


Ttblt  6-7.  f-16*  AVIOtUCS  OCMflCU  RATIO*  DATA j  IXZKTIAL  AAVIGATIC*  STSTTH  UUS 


it*rt-up,  J  A  400  M.  1480  VA  of  this  dlvldsi  batwssn  i  phasss  for  huUn.  Valus  shown  (•  nwilrxj  prlna  povor. 
cooling  air f lav  rtquirnwnti  curv*. 


Table  6-8.  F-16  AVIONICS  CONFIGURATION  DATA:  ILS  SYSTEM  LRUS  AN/AIM-108 


*  Inc  I  ode*  power  for  one  beacon  l«*p.  23W  baxianje  for  iceiver  alone 


Tibia  6-10.  F-16A  AVIOHICS  CONFIGURATION  DATA:  RADAR  SYSTEM  (WESTINGHOUSE  •  S46R483GQ1) 


»c  pow«r  is  115  v,  3  p,  400  Hsi  all  dc  povar  is  28  vdc. 
dissipation  is  givsn  in  C*rn  of  powds/ainuta  of  forcad  sir. 


TaAIr  6-11.  r- 16*  AVIONICS  CONFIGURATION  DATA i  CRYPTOGRAPHIC  ’ 


7.  ANTENNAS 


Figure  7-1  shows  the  antenna  locations  for  the  antennas  of  the  F-16A 
aircraft. 

The  antenna  functions  and  nomenclature  are  as  followst 


1. 

Glides lope 
Localizer 

Collins  No.  608-6929-001 

Collins  No.  608-6930-001 

2. 

TACAN  (flush) 

Transco  No.  2282-2 

3. 

Marker  Beacon 

Transco  No.  16F0- 1500-1 

4. 

TWS 

TBD 

5. 

UHF/IFF 

Dome  and  Margolin  No.  CN18-7 

6. 

TVS 

TBD 

7. 

TACAN 

Sensor  Systems  No.  565-5366-16L 

8. 

UHF/IFF 

Dome  and  Margolin  No.  CN18-7 

9. 

VHF 

GD  16E130-3 

10. 

TWS 

TBD 

11. 

Radar 

Westinghouse ,  #646R483G01 
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Figure  7-1.  F-16A  ANTENNA  LOCATIONS 


8.  INTERFACE  DATA 


This  section  contains  examples  of  interface  signal  characteristics 
and  a  description  of  the  F-16A-MIL  STD  1E53  Multiplex  bus  requirements. 

These  data  were  extracted  from  applicable  sections  of  the  Interface  Control 
Document  (XCD)  for  integration  of  GPS  User  Equipment  in  the  F-16  aircraft. 

Each  signal  characteristic  sheet  discusses  a  particular  signal.  The 
top  line  contains  the  signal  name,  type  of  signal  (digital,  analog,  discrete, 
or  syncronous) ,  signal  source  and  load,  and  whether  the  signal  is  an  input 
or  output  of  the  GPS  user  equipment.  A  functional  description  follows, 
together  with  a  description  of  the  signal’s  characteristic  . 

The  general  requirements  of  the  MIL  STD  1SS3  data  bus,  as  applied  in 
the  F-16A,  are  included  in  this  section  beginning  on  Page  8-9  These  re¬ 
quirements  are  extracted  from  the  Interface  Control  Docianent  for  the  F-16 
Avionics  System,  1CPP188(C)  dated  27  July  J07fc. 


INTERFACE  SISMAl  CHARACTERISTIC  SHEET 


SIGNAL  MAKE 

TYPE 

!  i/o  | 

FROH 

TO 

Horizontal  Deviation 

Analog,  d.c. 

■ 

UE 

IMSC 

Functional  Description 


|  This  slgnel  provides  a  variable  d.c.  Slgnel  that  Indicates  the  dlsplace- 

I  ment  of  the  aircraft  to  the  left  or  right  of  an  approach  course.  The  displace¬ 
ment  represented  by  the  Indicating  device  will  be  controlled  by  UE  software. 


Signal  Cherecterlstlcs 

Range:  Typlcelly  •  2.5°  full  scale  angular  deflection  for  localizer,  For 
tree  'mvlgFtlon  systems,  the  Aree  navigation  Subcommittee  of  the 
Air  Transport  Assoclttlon's  Air  Tnfflc  Control  Coewlttee  hes 
recommended  •  range  of  SCO  to  3000  feet  full  scale*  deflection  for 
Approach  fl ignt  modes . 

Index  Reference:  Desired  approach  course 
“osltlve  Olrectlon  Sense:  Fly  right  (♦  right) 


Electrical  Characteristics 

Load:  d.c.  meter  movement  I  two  in  parallel) 
Impedance:  1 00C  ♦  3D  ohms  (one  Instrument) 
Current:  2.S  ma  *or  lull  scale  deflection 
Scale  ractor  2.2  ma  for  0.3/5  men  deflection 
Resolution-  l C6  -a  lone  bar  width) 

Accuracy:  *7.5  percent 


Interconnection  vata 

Hire  TyP* :  Two  Conductor,  twisted 
Hire  sue:  ho.  22  Ayr, 


Figure  I  - 1 b .  F -ISA  Horizonte  Deviation  in.erface  Signal  Characteristics 


INTERFACE  SIGNAL  CHARACTERISTIC  SHEET 


SIGNAL  NAME 

TV  PE 

1  1/0  1 

FROM 

TO 

Vertical  Deviation 

Analog,  d.c. 

D 

UE 

IHSC 

Functional  Description 

Provides  «  variable  d.c.  stgnal  that  indicates  the  displacement  of  the 
aircraft  above  or  below  a  desired  flight  path.  The  displacement  represented 
by  the  Indicating  device  all!  be  controlled  by  'JE  software.  Deflection  of  tho 
Indicating  device  may  represent  angular  displacement  or  dlstanct. 


Sldnal  Characteristics 


Rang*:  Typically  ♦  0.5s  full  teal*  angular  d*f!»ctlon  for  glideslope 
operation.”  For  an  ar*a  navigation  system,  th*  Araa  Navigation 
Subcommittee  of  th»  Air  Transport  Association's  Air  Traffic  Control 
Conriltte*  has  recommended  a  rang*  of  *0  to  100  f*«t  full  seal*  for 
approach  flloht  mod*s.* 


Electrical  Charactenistlcs 

Load:  d.c.  meter  movement  (two  in  parallel) 
Impedance:  1000  ♦  30  ohms  (on*  Instrument) 
Current:  2.5  ma  lor  full  scale  deflection 
Scat*  Factor:  2.2  ma  'or  0.875  Inch  deflection 
Resolution:  106  u*  (on*  bar  width) 

Accuracy:  ♦  7.5  percent 


Interconnection  Data 


Wire  Type  T *o  conductor,  twisted 

Hire  Sue:  No.  26  AWG 


Figure  I-'d.  F-16A  vertical  Deviation  Interface  Signal  Characteristics 
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INTERFACE  SIGNAL  CHARACTERISTIC  SHEET 


SIGNAL  NAK 


ttpe 


I/O 


FROM 


TO 


Vertical  Deviation 
Flag 


01  terete 


UE 


I  NSC 


Functional  Description 


Provides  a  discrete  signal  to  operate  the  vertical  deviation  warning 
flag  or  circuit  when  the  deviation  data  It  unreliable  or  a  mel function  hat 
occurred  In  the  vertical  deviation  circuitry. 


Signal  Characteristics 

Deviation  signal  valid  or  Invalid 


Electrical  Characteristics 


Load:  d.  c.  eetar  movement  (two  In  parallel) 
Impedance:  1000  ♦  30  ohms 
[■put  Voltage:  2?5  to  500  mv  'signal  valid 
<180  av  •  signal  Invalid 


! 


Interconnection  Data 


Wire  Type:  Two  conductor,  twisted 
Wire  Site:  ho.  26  AWG 


Figure  1-le.  F-1SA  vertical  Oevlatlon  Flag  Interface  Signal  Characteristics 


Attec!»ent  to  Appendix  I» 
(•produced  fro* 

Interfse*  Control  Oocvawnt 
For 

The  F-lg  Avionics  Syltea 
18PP188(C) 

3.  S^QUIREMENTS  V  July  1876 

3.1  C«n«r«l  Requirement* .  The  detailed  interface  requirement* 
for  the  F-16  Avionic  System  shall  be  as  specified  in  this  docu¬ 
ment. 


3.2  Electrical  Interface 

3.2.1  General.  The  signal  interface  for  each  subsystem  It 
documented  in  the  subsection  covering  tie-ins  for  the  individ¬ 
ual  subsystem.  Electrical  signal  specifications  are  included 
for  signals  routed  "to",  "from",  and/or  "within"  the  subsystem. 
The  electrical  signal  specification  number  is  assigned  by  using 
the  convention  outlined  in  Figure  1.  This  specification  num¬ 
ber  is  used  as  tha  "tie-in"  sheet  number. 

Schematic  diagrams,  signal  flow  diagrams,  and  sketches  of 
physical  hook-ups  are  provided  as  supplementary  sheets  where 
required  for  clarification  of  interface  requirement*. 

3.2.2  Sl£n  al  Interface  Definition 

3.2.2. 1  Signal  Types.  This  paragraph  contains  a  definition 
of  the  basic  types  ot  electrical  signal  interfaces  and  terms 
which  describe  signal  characteristics.  Signal  types  lncluda: 

1.  Power  Excitation  and  Reference  -  All  113  vac,  400  herts, 
and  28  vdc  power  excitation  and  rttarence  signala. 

2.  Analog  •  Synchro,  AC,  and  DC  analog  signals. 

3.  Discrete  -  All  two-state  signals  which  are  trenemltted 
or  received  over  one  wire  end  e  return.  The  return  may  be  con- 
awn  to  several  discretes.  It  is  also  used  for  complementary 
two-state  which  are  transmitted  or  received  over  two  wires  and 
a  common  return. 

4.  Serial  Digital. -  All  signals  trsnsmittad  or  received 
on  tha  multiplex  dace  bus  in  standard  binary  digital  format; 
it  includes  status  end  control  signals. 

3.  Video  -  All  video  and  high  frequency  signals  whan 
coaxial  or  waveguide  transmission  llnat  are  employed. 


u 
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ELECTRICAL  SIGNAL  SPECIFICATION 
IDENTIFICATION  NUMBER 


ty 


SIGNAL  specification 

OUNCE  LETTER 


TTPE  or  SIGNAL: 
SERIAL  DIGITAL; 


YT  -  WORD  NO 


ANALOG 

DISCRETE 

PULSED 

VIDEO 

REFERENCE 


>TT 


SUBSYSTEM 
SEQ  NO 


1 

POWER  EXCITj 

YPE  OF  SICNAL: 

SERIAL  DIGITAL; 

XX  -  BLR 

ANALOG; 

XX  -  A- 

DISCRETE; 

XX  -  D- 

PULSED; 

XX  -  P- 

VIDEO; 

XX  -  V- 

REFERENCE ; 

XX  -  R- 

POWER  EXCIT; 

XX  •  E- 

CODE  OF  SOURCE 
SUBSYSTEM  (SEE  TABLE  1) 


Figure  1 


breakdown  or  sicnal  specification  number 


3. 2. 1.2  Signal  Interface  Soecl ficsclon  Description  Format. 

The  format  to  m  used  tor  each  or  tne  aoove  signal  types  and 
a  daflnleion  of  interface  tins  art  presented  in  thia  para* 
graph. 

3.2.2,i.l  Definition  of  Interface  Taras.  Tha  intarfaea  taraa 
ara  defined  aa  follows. 

ACCURACY  -  (ANALOG)  -  Unlaia  otharvlsa  apaclflad,  tha 
accuracy  shall  ba  defined  as  tha  overall  RMS  error,  In  units 
of  physical  data,  in  tha  tie-in  signals  at  tha  Input  of  tha 
receiving  element.  This  accuracy  does  not  Include  tha  arror 
contributed  by  tha  receiving  eleaant,  but  It  does  Include  the 
loading  effect  of  the  receiver.  Accuracy  values  are  Included 
wr.cur  remarks  section  for  reference  only. 

"  ACCURACY  -  (SERIAL  DIGITAL)  -  Number  of  significant  bits 
required  to  represent  tha  value  of  the  quandty,  l.e.,  mlnlua 
number  of  bits  needed  to  prsyant  degradation. 

BANDWIDTH  -  The  electrical  bandwidth  of  the  signal. 

BINARY  STATES  -  The  True  (T)  state,  logical  "l"  with  vol¬ 
tage,  tolerances  and  tha  Falsa  (f)  stats,  logical  "0”  with  vol¬ 
tage  tolerances. 

BIT  NUMBERS  •  Definition  of  the  parameters  of  tha  data  bits 
of  a  specified  serial  digital  address. 

BIT  RATE  -  The  rata  at  which  bits  are  generated  at  the 
source  (bits/second). 

BLANKING  INTERVAL  -  (VIDEO)  -  The  Interval  during  which 
blanking  occurs. 

CABLE  TYPE  •  Type  of  interconnecting  cable  (l.e.,  wire 
else,  twisted  pair,  twisted  shielded  triplet,  coaxial,  ate.) 

COMPUTATION  RATE  (SERIAL  DIGITAL)  -  Tha  rate  at  which  data 
is  updated  at  tha  source. 

DATE  -  Data  of  tha  last  signal  ravlslou  in  tha  format:  day, 
month,  yaar. 


DC  REFERENCE  LEVEL  •  (VIDEO)  -  tificmci  level  of  cho 
video  signal,  at  output  of  tranaalcting  LEU. 

DESTINATION  -  Sac  or  lncarla  distribution  point  which 
racatvas  tha  cla-ln  signal. 

DISTRIBUTION  -  Listing*  of  all  dasclnatlona  receiving 
tha  tia-ln  algnal. 

ELECTRICAL  SICNAL  SPECIFICATION  -  Tha  (pacification 
number  for  a  particular  signal  shall  ba  of  tha  fora  SXXYYA 
as  shown  In  Figure  1.  Each  signal,  fron  origin  to  dasclnatlon, 
will  hava  a  distinct  (pacification  number. 

ISOLATION  -  Type  of  isolation  raqulrad  at  tha  daatlnatlon 

load . 


LS8  VALUE  -  Tha  value  assigned  to  tha  least  significant 
bit  of  tha  parameter  data. 

MAXIMUM  LOAD  CURRENT  -  Tha  maximum  signal  currant  allowed 
In  a  receiver  load. 

MAXIMUM  NOISE  LEVEL  -  Tha  maximum  electrical  nolsa 
level  chat  can  be  tolerated  on  the  circuit  without  degradation. 

MAXIMUM  POWER  -  The  maximum  source  signal  power  available 
from  the  transmitting  element. 

MAXIMUM  PRF  -  The  maximum  pulse  repetition  frequence 
of  the  element  from  which  tha  RF  energy  it  originally  trans¬ 
mitted. 

MAXIMUM  SOURCE  CURRENT  -  The  maximum  current  the  source 
must  be  capeble  of  providing. 

MAXIMUM  VOLTAGE  -  The  maximum  signal  voltage  encountered 
on  a  particular  conductor  (maximum  steady-state  voltage 
allowed  by  MIL-STD-701A  at  -65°). 

MAXIMUM  VSVR  -  The  maximum  ratio  occurring  between  the 
standing  wave  maximum  voltage  end  the  (tending  weve  minimum 
voltago  meesured  elong  a  particular  RF  conductor. 

MINIMUM  VOLTACE  •  The  minimum  steady- state  source  signal 
voltage  encountered  on  e  particular  conductor. 
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MSI  VALUE  *  Tha  value  assigned  to  eh*  MIC  significant 
bit  of  Che  paramo tor  data. 

NO.  or  BITS  -  Number  of  bits  utlllzad  for  a  particular 
paramattr  or  eh#  number  of  complementary  bits  required  to 
transfer  tha  specified  data  the  tla-ln  raprasants. 

NOMINAL  VOLTAGE  -  (POWER  EXCITATION  AND  REFERENCE)  - 
Value  of  voltage  with  tolerances.  This  value  Is  specified  at 
the  output  of  the  transmit  ting  equipment. 

OFFSET  VALUE  «  Value  of  a  constant  that  Is  added  to 
actual  engineering  data  to  represent  the  data. 

PHASE  *  (POWER  AND  REFERENCE)  -  This  term  la  used  to 
Identify  phase  for  AC  signals. 

PHASE  SHIFT  -  (ANALOG)  -  Tha  nominal  phase  angle  between 
the  reference  voltage  and  Che  voltage  In  question.  Phase 
shift  Is  referenced  to  ch«  A/C  bus  Phase  A.  If  the 
tie-in  voltage  leads  the  referenced-  voltage ,  the  phase  shift 
la  defined  as  positive. 

PHASING  *  (ANALOG)  -  Phase  relationship- between  the 
enalog  signal  and  the  physical  data  (i.e.,  +Af  for  east  values, 
CCU  rotation  for  increasing  north  latitudes,  etc.).  Tha  red 
wire  (Ri)  on  all  synchro  control  transmitters  will  be  excited 
by  A/C  bus  Phase  A.  Synchros  shall  be  teroed  and  lnstsllsd 
in  accordance  with  ARINC  unless  othtrvlse  notsd. 

PIN  NUMBER  -  Th#  Identifying  eherecter(e)  for  the  ter¬ 
mination  contact. 

RATE  •  (DISCRETE)  (PULSES)  •  Tha  mexlmuai  number  of  pulses 
occurring  In  one  sec  end. 

(STEADY- STATE)  -  Maximum  rate  of  change  of  the  tle-ln 
signal  In  terms  of  units  of  physical  dacs  per  unit  time  at 
tAilch  the  tie-in  signal  will  mslntaln  full  accuracy  (maximum 
rite  at  which  the  discrete  can  change  state). 

RECEIVER  LOAD  •  The  Impedance  characteristics  of  tha 
tla-ln  signal  termination  at  2J°C. 

RDtARXS  -  Additional  Information,  specification,  ate. 
not  covered  by  the  format.  / 


A 


ummoil  PERIOD  -  (VIDEO)  -  Ti a*  required  for  A  repecl- 
tlvo  cycle  la  cho  various  fislds  of  view. 

RESOLUTION  -  Tho  minimum  increment  by  which  a  parts* Cor 
chant**. 

SCALE  FACTOR  -  (ANALOG)  -  Th*  nominal  ratio  of  Ch*  inert* 
mental  chant*  in  analog  signal  to  th*  incremental  chant*  In 
physical  data  (l.t  ,  •  volts/lcnot,  •  volts/foot,  •  volts/d*|r**, 
ate.).  In  t*n*ral,  eh*  absoluta  seal*  factor  will  chant*  with 
chant**  in  primary  input  voltage,  but  th*  ratios  will  remain 
constant.  Seal*  Factor  is  noe  applicable  to  twit chin t  sltnala. 

SCALE  FACTOR  -  (DICITAL)  -  Th*  nuab«r  of  place*  and  direc¬ 
tion  that  th*  binary  point  1*  shifted  in  conv*rtln|  a  binary 
quantity  to  let  fractional  representation  in  th*  interface  data 
word  (left  shift  positive,  right  shift  n*tative). 

SENSITIVITY  -  (SYNCHRO)  -  Applicable  only  to  control  type 
synchro  tie-ins.  Th*  nominal  voltage  gradient  as  measured  at 
the  rotor  of  the  reference  synchro  under  cocal  configuration  as 
per  synchro  chain  drawings  (defined  as  the  voltage  <c  maximum 
coupling  time*  Che  sine  of  on*  degree).  Unless  otherwise  speci¬ 
fied  on  a  particular  interface  sheet,  th*  tolerance  on  the 
sensitivity  resulting  from  ch*  transmitting  element  is  +5  per¬ 
cent.  An  additional  coleranc*  of  +5  percent  can  result  from 
MIL-STD-704A  line  voltage  variation. 

SENSITIVITY  -  (ANALOG)  -  Th*  minimum  increment  by  which  • 

parameter  changes. 

SHIELD  -  Th*  subcontractor  shall  define  th*  termination 
of  Che  shield  (i.*.,  Ground,  Float,  Conneccor  pin  number  for 
carry  through) . 

SIGNAL  INTERVAL  -  (VIDEO)  -  Th*  tim*  interval  during  which 
vldao  la  present. 

SIGNAL  LA3EL  -  Th*  unique  signal  label  which  Is  utilised 
as  an  abbreviation  to  represent  th*  signal  name. 

SIGNAL  NAME  -  Name  of  ch*  electrical  signal. 

SICNAL  RANGE  •  Th*  upper  and  lower  sat  of  values  which 
physical  data  may  assume. 
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SIGNAL  TTPE  -  Tha  distlnet  cypa  of  signal  being  generated. 

SOURCE  -  Tha  subsyacam  froa  which  a  particular  algnal 
originates . 

SOURCE  CODE  -  A  aingla  alphanumeric  character  used  la 
tha  algnal  apeciflcatlon  to  designate  tha  aourca  (aaa  Table  1). 

SOURCE  IMPEDANCE  -  Output  Impedance  of  the  transmitting 

element. 

S  DEAD  DRESS  -  Identification  of  block  of  word(a)  to  be 
tranamltced/recelvad  over  the  data  bua . 

TRANSMISSION  RATE  -  Tha  rata  at  which  a  parameter  ahall 
be  eranaaittad  froa  tna  origin  to  tha  destination. 

UNITS  -  Paraaater  aeaaure,  e.g.,  ft/aecond,  aamielrclaa, 
degreea . 

VOLTAGE  RANGE  •  Tha  variation  in  voltage  required  In 
reprea anting  the  phyaical  range  of  tha  aignal. 


3.2.3  Avlcr.lc  aerial  dlaltal  Interface  description.  Digital 
communication  between  avionic  sucsyscems  mail  be  in  a  bit 
aerial,  word  aerial  for.net,  over  time  division  multiplexed 
serial  data  buses.  All  aerial  digital  eonnunicatlon  between 
avionic  subsystems  shall  conform  to  the  detail  requirements 
delineated  in  this  section.  These  requirements  were  generated 
utilising  KIL-STD-1553  dated  30  August  1973  for  reference. 

3. 2 .3.1  Serial  dltttal  functional  Interface.  The  serial 
digital  data  bus  shall  function  asynchronously  in  a  command/ 
response  mode,  and  transmission  shall  occur  in  a  half-duplex 
manner.  Sola  control  of  information  transmission  shall 
reside  with  the  bus  controller,  which  shall  initiate  all 
transmissions .  Tha  information  flow  on  tha  data  bua  shall 
be  comprised  of  massages  w.iich  ara,  in  turn,  formed  by  three 
types  of  words  (command,  daca  and  status)  as  dafinsd  in 

3. 2. 3. 3. 7.  All  elareents  of  the  avionic  subsyst.a  interfacee 
ahall  conform  to  tha  elaetromagnatlc  intarfaranca  and  electro* 
Mgnetic  compatibility  rtquirements  apaelfiad  la  paragraph 

3.2.7. 


( 


r/i- 

8-12 


k 


1 

s 

HI 

2 

M 

s 

SSi 

E5S 
o  fS  2 
S-2  J 

<  M  K 


s 


22 

ii.s  ° 

s|l^ 

UJUOH  Hviu  j 

u  U  Z  X 

g  ui  u; 

a5*52§S“-|g 

«  h  O  oc  -  fl(  at  N  H 
ZU2  V)DUH3  0(U 

2*-w  Siqsiooj 

JHHUb.Ha.zo 


G 

a 

ui 

1/1 


X 

s 

H 

g 

M 

I  M 

.  J  J 

z  < 

\*l, 


i*  <4  u  a.  a.  it  o  y  m  j  h 

a,  J  ■  (j  u  a  v)  crU  a.  vj 

<  M  M  -J  ~1  >  M  U.  a.  x 


OonOH  31 JM 


KggSSi3S3?sgS2f5t88C 

b.U.X^I0tMb.<hrU.<fiJwUUk 


UiXXwM*-ia.uuJX^i 


i 

I 


9 

8 

| 


t 


37* 


a- 13 


3. 2. 3. 2  Communication  modes.  The  serial  digital  data  bua 
shall  employ  three  modes  o t  information  transfer:  (1)  bua 
controller  to  avionic  subsystem  transfer,  (2)  avionic  aub- 
ayataa  to  bus  controller  transfer,  and  (3)  avionic  subsystee 
to  avionic  subsystem  transfer.  Two  special  functional  corn* 
■and  sodas  shall  also  be  employed:  (1)  dedicated  function 
cossands  transmitted  to  individual  avionic  subsystass  and 
(2)  broadcast  function  commands  issued  to  all  subsystems 
simultaneous i.y.  These  modes  shall  operate  as  described  la 
paragraph  3. 2. 3. 3. 8. 

3. 2. 3. 3  Data  transmission  characteristics 

3. 2. 3. 3.1  Pits  form.  Digital  data  shall  ba  transmitted  la 
a  form  compatible  with  the  aessege  and  word  formats  defined 
herein.  A  2 1 s  complement  representation  of  negaclve  numbers 
shall  ba  assumed  for  the  transaission  of  numeric*1,  date 
unless  otherwise  specified.  Any  unused  bit  positions  la  a 
word  shall  ba  cransmittsd  as  logic  s-ro. 

3.2. 3. 3. 2  Bit  priority.  The  most  significant  bit  shell  ba 
transmitted  first  with  lass  significant  bits  following  in 
descending  erder  of  value.  The  number  of  bits  required  to 
define  a  quantity  shall  be  consistent  with  the  ratolutlon 

or  accuracy  required.  In  the  event  double  precision  quanti¬ 
ties  (information  accuracy  or  resolution  requiring  aore  then 
16  bits)  era  trensoitted,  the  mese  significant  half  shall  be 
traasnltted  first,  followed  by  the  least  significant  half. 

3. 2. 3. 3. 3  Modulation .  Tha  signals  thall  be  transferred 
over  tha  data  bua  in  saris!  digital  pulse  code  modulation 
font. 


3. 2. 3. 3. A  Pets  code.  The  date  code  shell  be  Manchester  bi¬ 
phase  level  as  defined  in  MIL-STP-iuPg ,  A  logic  "one"  shall 
ba  transmitted  as  s  bipolar  coded  signal  1/0  (l.a.,  e  posi¬ 
tive  pulse  followed  by  e  negec'  vo  pulse).  A  logic  "zero" 
•hell  be  bipolar  coded  signal  0/1  (l.e.,  a  negative  pulse 
followed  by  a  positive  pulse).  A  transition  through  xero 
occurs  at  the  midpoint  of  aach  bit  tint  (see  figure  3). 

3. 2. 3. 3. 3  Pets  rate.  The  data  tmsmlss ion  rite  on  the 
bus  shall  be  1.0  megabit  per  second  with  a  long  term  eta- 
blllty  of  5>.01  percent  (i.e.,  +100  Hr).  The  short  term 
stability  Tl.a*.  stability  over  a  1.0  second  interval)  shall 
be  at  least  0.001  percent  (l.e.,  +10  Hr). 
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3. 2. 3. 3. 6  Word  size.  Th«  word  size  shall  be  16  blcs  plus 
Che  sync  waveform  and  Che  parley  bit. 

3. 2. 3. 3. 7  Word  formats.  The  word  formats  shall  be  aa  shown 
In  Figure  4  for  the  command,  data,  and  status  words. 

3. 2. 3. 3. 7.1  Command  word.  A  contend  word  shall  be  comprised 
of  a  sync  waveform,  subsystem  address,  cransmit/recelve  bit, 
subaddress/mode,  data  word  count,  and  a  parley  bit  (see 
Figure  4). 
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3. 2. 3. 3. 7. 1.1  Sync.  The  eotimand  sync  wavefora  shall  ba  an 
invalid  Manchester  waverorir  as  shown  on  Figure  5.  Ths  width 
shall  ba  thraa  bit  tiaas,  with  ths  vavafora  bain*  positiva 
tot  tha  first  on  a  and  one-half  bit  tiaas,  and  than  negative 
tot  tha  following  ena  and  ona-half  bit  tiaas.  If  tha  naxt 
bit  following  tha  sync  is  a  logic  zero,  chan  tha  last  half 
of  tha  sync  wavtfons  will  hava  an  apparent  width  of  two 
slock  pariods  due  to  tha  Manchester  encoding. 


+  VOLTS 

WOKS  SYNC 

DATA 

BIX 

| 

i  i 

i  • 

t  : 

»  • 

i  f 

[  j 

• 

{ 

-  VOLTS 

1 

i 

i 

Figure  5  COMMAND  AND  STATUS  3TNC 


3. 2. 3. 3. 7. 1.2  Address.  The  next  five  bits  following  Che 
sync  shell  be  Che  subsystem  eddress.  The  most  significant 
blc  of  che  eddress  shell  be  transmitted  first. 

3. 2. 3. 3. 7. 1.2.1  Unique  addresses.  The  unique  eddress 
assigned  to  each  subsystem  shall  be  as  defined  In  Table  2. 

In  order  to  permit  the  use  of  multiple  subsystems  of  a  given 
type  on  a  single  bus  in  expanded  system  configurations,  each 
subsystem  shall  be  capable  of  decoding  a  minimum  of  two  ad* 
dresses,  selection  of  che  specific  address  shall  be  determined 
by  che  presence  or  absence  of  continuity  between  pins  on  che 
subsystem  input-output  connector.  The  presence  or  absence  of 
continuity  shall  be  established  in  che  airplane  wiring. 

3.2.3 .3 . 7 . 1. 2. 2  Universal  address.  In  addition  to  its 
unique  address ,  each  suosyscex  shall  decode  and  respond  to 
decimal  address  31  (all  1's)  as  described  in  paragraph 

3. 2. 3. 3. 8. 5.  This  address  is  used  only  for  broadcast  func¬ 
tion  commands.  Separate  decoding  of  che  transmlc/receive  blc 
and  che  subaddress  field  of  che  coenvand  word  is  not  required 
when  che  command  word  terminal  address  field  contains  all  ones. 

3. 2. 3. 3. 7. 1.3  Trensnit/receive.  The  next  bit  following  che 
address  shall  be  the  cransrr.it/receive  bit,  which  shall  indi¬ 
cate  the  action  required  of  che  subsystem.  A  logic  zero 
shall  indicate  receive,  and  a  logic  one  shall  indicate  trans¬ 
mit.  The  transmic/receive  bit  shall  be  sec  to  a  logic  one 

in  broadcast  and  dedicated  function  command  words. 

3.2. 3.3 . 7 . 1. 4  Subaddress /mode .  The  next  five  bits  following 
the  transmit/receive  bit  shall  be  utilized  for  either  sub¬ 
system  subaddresses  or  to  indicate  function  comnands . 

3. 2. 3. 3. 7. 1.4.1  Subaddresses  ■  Any  value  in  the  subaddress/ 
mode  field  other  than  all  ones  shall  be  interpreted  by  a 
subsystem  es  che  subaddress  of  a  block  of  words  to  be  received 
or  transmitted  by  che  subsystem.  Subaddress  assignments  shall 
be  indicated  in  Table  3. 

3. 2. 3. 3. 7. 1.4. 2  Mode .  A  valut.  of  all  ones  in  the  subaddrese/ 
mode  field  shall  Indicate  that  the  command  word  is  a  function 
command  and  chat  data  is  not  to  be  transmitted  or  received. 

3. 2. 3. 3. 7. 1.5  Word  count.  The  next  five  bits  following  the 
subaddress/mode  field  shall  be  used  to  indicate  either  the 
quantity  of  data  words  to  be  3ent  or  received  by  the  sub¬ 
system  or  the  particular  function  ccnwand  to  be  executed. 


Table  2  AVIONIC  SUBSYSTEM  TERMINAL  ADDRESSES 


lie 

Time 


0  0  0  X  X 
1  0  1  0  X 
0  1  1  0  X 
1  1  0  0  X 
1  0  0  0  X 
0  0  1  0  X 
0  1  0  ox 

l  1  1  0  X 
1  0  0  1  X 


NOTE:  The  "X's"  shown  In  the  five  bit  binary 

address  field  indicate  connector  program¬ 
mable  bits  (reference  paragraph 
3. 2. 3. 3. 7. 1.2.1).  In  the  baseline  system 
Che  bits  shown  as  "X's"  will  all  be  sec 
to  logic  "zero's.”  (All  five  bits  of 
the  terminal  address  field  may  be  con¬ 
nector  progransaable. ) 


If  the  subaddress /mode  field  conceins  ell  logic  ones ,  eh* 
word  covmc  field  shall  be  decodad  by  che  subsyscem  to  deter¬ 
mine  cha  function  command  to  be  executed.  If  the  subeddress/ 
■ode  field  contains  any  value  ocher  chan  all  ones,  Che  vord 
count  field  shall  bo  decoded  to  indicate  che  quantity  of 
words  to  be  transmitted  or  received. 

3. 2. 3. 3. 7. 1.3.1  Data  transfer.  A  maximum  of  32  data  words 
may  be  transmitted  or  received  in  any  one  message  block. 

All  ones  shall  indicate  a  decimal  count  of  31,  and  all  zeros 
shall  indicate  a  decimal  count  of  32. 

3. 2. 3. 3. 7. 1.3. 2  Function  modes.  The  word  count  field  shall 
contain  a  bit  pattern  chat  identifies  che  function  ot  func¬ 
tions  to  be  performed  if  the  subaddress /mode  field  contains 
all  logic  ones.  Word  count  field  bit  patterns  common  to  all 
subsystems  shall  be  as  shown  in  Table  4.  If  a  subsystem 
receives  a  function  command  with  che  word  count  field  all 
zeros  or  with  a  bit  pattern  in  the  word  count  field  which 
that  subsystem  is  not  mechanized  to  execute,  the  subsystem 
shell  resec/iniclallze  its  receiver  logic  and  respond  with 
its  status  word  in  accordance  with  Che  requirements  of  para¬ 
graphs  3. 2. 3. 3. 7. 3,  3. 2. 3. 3. 3. 4,  and  3. 2. 3. 3. 8. 3. 


Table  4  FUNCTION  WORD  COMMANDS  COMMON  TO 
ALL  SUBSYSTEMS 


Word  Count  Field 


Tim#  13  16  17  18  19 
0  0  0  C  1 


Consnand  Interpretation 


React  Timer 


3. 2. 3. 3. 7. 1.6  Parity  .  The  last  bit  in  the  word  shall  be 
used  for  parity  over  the  preceding  16  bits.  Odd  parity 
shall  be  utilized. 

3. 2. 3. 3. 7. 2  Date  word.  A  data  word  shall  be  comprise"!  of 
a  sync  waveform,  data  nits,  and  a  parity  bit  (sen  Figure  4). 

3. 2. 3. 3. 7. 2.1  Sync .  The  data  sync  waveform  shall  be  en 
invalid  Manchester  vraverorm  at  shown  on  Figure  6.  The  width 
shall  be  three  bic  times,  with  the  waveform  bo.--*  negative 
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for  the  first  ona  and  ont-half  bit  cinas,  end  then  positive 
for  Cha  following  ona  and  ona-half  bit  times.  Kota  chat  if 
tha  bits  pracading  ar.d  following  cha  sync  era  logic  ones, 
Chan  Cha  apparent  width  of  cha  sync  waveform  will  ba  in¬ 
creased  co  four  bic  times. 
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Figure  6  DATA  STfNC  (INVALID  MANCHESTER  WAVEFORM) 


3. 2. 3. 3. 7. 2. 2  Data.  Tha  16  bits  following  the  sync  shall 
ba  utilized  for  data  transmission  as  specified  in  3. 2. 3. 3. 2. 

3. 2. 3. 3. 7. 2. 3  Parity.  Tha  last  bic  shall  ba  utilized  for 
parity  as  specified  in  3. 2. 3. 3. 7. 1.6. 

3. 2. 3. 3. 7.3  Status  word.  A  status  word  shall  ba  comprised 
of  a  sync  waveform,  subsystem  address,  failurs/scacus  bits, 
and  a  parity  bic  (see  Figure  4).  Subsystems  shall  resac  to 
zero  all  status  word  failure/s tacus  bits  following  each  status 
word  transmittal. 

3. 2. 3. 3. 7. 3.1  Sync .  Tha  status  sync  waveform  shall  ba  aa 
•pacified  in  3. 2. 3. 3. 7. 1.1. 

3. 2. 3. 3. 7. 3. 2  Subsystem  address.  The  next  five  bits  follow¬ 
ing  the  sync  shall  contain  the  address  of  the  subsystem  which 
is  transmitting  cha  status  word. 
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3. 2. 3. 3. 7. 3. 3  Parity  error.  The  £tr*c  bit  after  the  address, 
bit  9,  (hall  be  utilized  to  Indicate  a  parity  error  in  one 

or  more  words  of  a  preceding  message.  A  logic  one  shall 
Indicate  the  presence,  of  a  data  word  parity  error;  a  logic 
zero  shall  indicate  les  absence.  This  bit  shall  be  reset 
Co  its  logic  zero  state  upon  receipt  of  a  valid  c emend  word. 

3. 2. 3. 3. 7. 3. 4  Instrumentation  bit.  Bit  10,  the  first  bit 
after  the  parity  error  bit,  shall  always  be  sat  to  a  logic 
zero. 

3. 2. 3. 3. 7. 3. 3  Data  duality  bit.  Bit  11  shall  be  used  to 
indicate  the  occurrence  of  a  data  word  validation  error  or 
errors  in  a  preceding  messaga.  A  logic  one  shall  indicate  a 
data  validation  error  as  described  in  paragraph  3.2.3.3.10.3. 

A  logic  zero  shall  indicate  the  absence  of  any  of  these  fault 
conditions  in  the  previously  received  data  block.  This  bit 
shnll  be  reset  to  its  logic  zero  state  upon  receipt  of  a  valid 
c Demand  word. 

3.2. 3. 3. 7. 3. 6  Data  quantity  bit.  Bit  12  shall  not  be  used 
by  any  subsystem  acting  as  a  remote  terminal.  The  bit  shall 
be  transmitted  over  the  bus  as  a  logic  zero.  Tha  bit  shall 
be  used  for  internal  status  information  by  tha  Fire  Control 
Computer  when  the  FCC  is  acting  as  a  bus  controller.  A 
logic  one  (hell  indicate  an  improper  data  word  quantity  in 

a  data  transmission  from  a  remote  terminal.  A  logic  zero 
ehall  indicate  proper  data  quantity. 

3. 2. 3. 3. 7. 3. 7  Response  bit.  Bit  13  shall  not  be  used  by 
any  subsystem  acting  as  a  remote  terminal.  The  bit  (hell 
be  trenamitted  over  the  bus  as  a  logic  zero.  Tha  bit  shall 
be  used  for  internal  status  information  by  the  Fire  Control 
Computer  when  the  FCC  is  acting  as  a  bus  controller.  A 
logic  one  shall  indicate  that  a  remote  terminal  did  not 
respond  to  a  command  in  the  proper  time  allowed.  A  logic 
zero  shall  indicate  that  a  remote  terminal  response  was 
received. 

3. 2. 3. 3. 7. 3. 8  Addressing  bit.  Bit  14  shall  not  be  used  by 
any  subsystem  acting  as  a  remote  terminal.  The  bit  shall 
be  transmitted  over  the  bus  as  a  logic  zero.  The  bit  shall 
be  used  for  internal  status  information  by  the  Fire  Control 
Computer  when  the  FCC  is  acting  as  a  bus  controller.  A 
logic  one  shall  indicate  chat  tha  terminal  address  received 
in  a  status  word  did  not  match  with  the  associated  terminal 
address  in  a  command  word.  A  logic  zero  shall  indicate  thaC 
no  addressing  error  condition  occurred. 

/ 


3. 2. 3. 3. 7. 3. 9  Broadcast  function  command  -eccived  bit. 

BlC  15  shall  b*  used  to  indicate  cne  receipt  of  a  broadcast 
function  eoranand.  A  logic  one  shall  indicate  the  receipt 
of  a  broadcast  function  command.  A  logic  zero  shall  indicate 
Chat  no  broadcast  function  command  has  been  received  since 
Che  previous  status  word  transmittal. 

3.2.3.3.7.3.10  Dedicated  function  cotrtand  received  bit. 

Bit  16  shall  be  used  to  indicate  Che  receipt  of  a  dedicated 
function  command.  A  logic  one  shall  indicate  Che  receipt 

of  a  dedicated  function  command.  A  logic  zero  shall  indlcata 
that  no  dedicated  function  commands  hava  bean  recalved  since 
the  previous  status  word  transmittal. 

3.2.3.3.7.3.11  Bus  3  shutdown  bit.  Bit  17  shall  be  used 
to  indicate  that  a  transmission  on  bus  B  was  terminated  dua 
to  (1)  receipt  of  a  valid  comand  word  on  bus  A  during  a 
transmission  on  bus  3  or  (2)  detection  of  an  abnormal  trans¬ 
mission  as  described  in  paragraph  3.2.3.3.11.2.  A  logic  one 
shall  lndicace  a  transmission  termination.  A  logic  zaro 
shall  indicate  chat  no  transmission  termination  has  occurred 
since  the  previous  status  word  transmittal. 

3.2.3.3.7.3.12  Bus  A  shutdown  bit.  3it  18  shall  be  used 
to  indicate  that  a  transmission  on  bus  A  was  terminated 
due  to  (1)  receipt  of  a  valid  command  word  on  bus  B  during 
a  transmission  on  bus  A  cr  (2)  detection  of  an  abnormal 
transmission  as  described  in  paragraph  3.2.3.3.11.2.  A 
logic  ona  shall  indicate  a  transmission  termination.  A 
logic  zero  shall  indicate  chat  no  transmission  termination 
has  occurred  since  the  previous  status  word  transmittal. 


3.2.3.3.7.3.13  Ter-ir.al  status  bit.  Bit  19  shall  be  used 
to  lndicace  the  existence  of  subsystem  fault  conditions 
which  might  affect  the  validity  of  data  from  that  subsystem. 

3.2.3.3.7.3.14  Parity.  The  last  bit  shall  be  utilized  for 
pericy  as  specified  in  3. 2. 3. 3. 7. 1.6. 

3. 2. 3. 3. 8  Messaze  formats.  The  messages  transmitted  on 
the  data  bus  shall  be  in  accordance  with  the  formats  shown 
in  Figure  7.  The  maximum  and  minimum  response  times  shall 
be  as  stated  in  3.2.3.3.11.1. 

3. 2. 3. 3. 8.1  Controller  rn  suSsvstom  transfers.  The  con¬ 
troller  shall  issue  a  rcuuivo  comnnnU  followed  by  Che 
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specified  number  of  data  words.  The  subsystem  shall,  after 
massage  validation,  transmit  a  status  word  back  to  tha  con¬ 
troller.  Tha  command  and  data  word*  ehall  be  transmitted 
in  a  continuous  fashion  with  no  interword  gaps. 

3. 2. 3. 3. 8. 2  Subsystem  to  controller  transfers.  The  con¬ 
troller  shall  issue  a  transmit  cor.-ma.io  to  tha  subsystem. 

The  subsystem  shall,  after  verification,  transmit  a  status 
word  back  to  the  controller,  followed  by  the  specified 
manber  of  data  words.  The  status  end  data  words  shall  be 
transmitted  in  a  con tint  jus  fashion  with  no  interword  gaps. 

3. 2. 3. 3. 8. 3  Subsystem  to  subsystem  transfers.  Tha  con¬ 
troller  shall  issue  a  receive  commend  to  e>ibsystem  "A", 
followed  by  a  transmit  command  to  subsystem  "B".  Subsystem 
”B"  shall  then  transmit  the  data  as  specifiad  in  3. 2. 3. 3. 8. 2 
and  subsystem  "A"  shall  receive  tne  data  as  specified  in 

3. 2. 3. 3. 8.1. 


3. 2. 3. 3. 8. 4  Dedicated  function  commands.  The  controller 
shall  issue  a  dedicated  function  command  to  the  subsystem. 

The  subsystem  shall,  after  execution  of  the  action  required 
by  the  function  word,  transmit  a  status  word  back  to  the 
controller. 

3. 2. 3. 3. 8. 5  Broadcast  function  commands.  The  controller 
shall  issue  a  oroaocast  function  command  to  all  subsystems 
utilizing  the  universal  address  specified  in  paragraph 

3. 2. 3. 3. 7. 1.2. 2.  Subsystems  shall  execute  the  command 
indicated  in  the  word  count  field.  No  status  word  shall  be 
transmitted.  The  broadcast  function  word  received  bit 
described  in  paragraph  3. 2. 3. 3. 7. 3. 9  shall  be  retained  for 
e  subsequent  status  word  transmittal. 

3. 2. 3. 3. 9  Transmission  line.  The  data  bus  shall  utilize, 
as  the  transmission  media,  a  twisted,  shielded,  wire  pair. 

3. 2. 3. 3. 9.1  Cable .  Tha  cable  used  shall  be  a  two  conductor, 
twisted  shielded,  jacketed  cable  with  a  distributed  capaci¬ 
tance  of  no  greater  chan  50  picofarads  per  foot. 

3. 2. 3. 3. 9. 2  Characteristic  impedance.  Tha  characteristic 
impedance  shall  be  between  ?3  ohms  and  77  ohms  at  a  fre¬ 
quency  of  1  MHz. 

3. 2. 3. 3. 9. 3  Cable  attenuation.  The  cable  loss  shall  be 
1  dB/’OO  feet  or  less. 


i* 


3. 2. 3. 3-9. 4  Cable  length.  The  cable  length  nay  ba  up  to 
300  feec  long. 

3. 2. 3. 3. 9. 5  Cable  shield  termination.  The  cable  shield 
•hall  be  terminated  to  air  vehicle  ground  at  every  break 
point  and  cha  length  of  the  termination  shall  not  exceed  2 
inches.  Insulation  resistance  shall  be  no  less  than  2 

me  go has. 

3. 2. 3. 3. 9. 6  Cable  termination.  The  cable  shall  be  coupled 
to  Che  subsystem  as  shown  in  Figure  8.  A  long  stub  is 
defined  as  any  stub  greater  chan  1  foot  in  length  while  a 
short  stub  is  defined  as  any  coupling  cable  1  foot  or  lose 
in  length.  The  length  of  any  stub  shall  not  exceed  20  feet. 
The  two  ends  of  the  cable  shall  be  terminated  with  a  resist¬ 
ance  equal  to  the  cable  characteristic  Impedance. 

3.2.3.3.10  Subsvstem/bus  interface  circuits 


3.2.3.3.10.1  Circuit  configuration.  The  subsystem  input/ 
output  circuits  shall  contain  two  coupling  transformers. 
Isolation  resistors  shall  be  provided  as  specified  in 
3.2.3.3.10.2. 


3.2.3.3.10.2  Fault  Isolation.  An  isolation  resistor 
shall  be  provided  with  a  value  of  54  ohms  plus  or  minus 

5  percent  in  series  with  each  output  lead  of  the  subsystem 
signal  input-output  circuit  coupling- transformer .  The 
Isolation  resistors  shall  be  located  in  the  aircraft  harness 
between  the  subsystem  connector  and  the  transmission  cable. 
The  impedance  reflected  on  the  cable  shall  be  no  less  than 
103  ohms  for  any  failure  of  the  coupling-transformer  or 
transmitter-receiver  circuit. 

3.2.3.3.10.3  Subsystem  output  characteristics 


3.2.3.3.10.3.1  Output  pov;er.  The  subsystem  signal  output 
circuitry  shall  oe  capable  of  driving  the  cable  specified 
ir  3. 2. 3. 3. 9.1  and  not  less  chan  33  other  subsystem  inputs, 
as  specified  herein,  each  attached  to  the  cable  by  means  of 
a  cable  stub  of  length  specified  in  3. 2. 3. 3. 9. 6.  The  ouCpuC 
circuitry  shall  maintain  the  specified  operation  with  the 
exception  of  a  25  percent  maximum  reduction  of  the  data  bus 
signal  amplitude  in  the  event  that  one  of  the  subsystems  has 
a  fault  that  causes  it  to  reflect  the  fault  impedance  speci¬ 
fied  in  3.2.3.3.10.2. 
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3.2.3.3.10.3.3  Cutout  mvtforn.  Tha  waveform  son  at  tha 
point  spacifiad  in  3.2.3.3.10.3.2  shall  ba  as  specified  In 
3. 2. 3. 3. 4.  Tha  rlsa  and  fall  times  of  this  wavaform  shall 
ba  120  nanosaconds,  plus  or  minus  SO  nanoseconds,  whan 
measured  at  tha  10  parcant  and  90  percant  points  of  tha 
signal  voltaga  limits  spacifiad  in  3.2.3.3.10.3.2.  Any  dis¬ 
tortion  of  tha  wavaform  including  ovarshoot  and  ringing 
shall  not  exceed  1.2  volts  paak-to-peak,  lina-to-llna,  as 
a*  surad  at  tha  point  spacifiad  in  3.2.3.3.10.3.2. 

3.2.3.3.10.3.4  Output  noise.  Any  noisa  transmitted  to  tha 
data  bus  whan  tha  subsystem  is  receiving,  cr  has  power  removed, 
shall  not  exceed  a  value  of  40.0  millivolts  peak- to -peak,  lina- 
to-llna,  as  measured  at  tha  point  specified  in  3.2.3.3.10.3.2. 

3.2.3.3.10.4  Subsystem  input  characteristics 

3.2.3.3.10.4.1  Input  waveform  compatibility.  Tha  subayatesa 
•hall  ba  capable  of  receiving  and  operating  with  tha  incoming 
signals  spacifiad  herein,  and  shall  accept  waveforms  varying 
from  a  squar suave  to  a  sins  wave.  Tha  subsystem  shall 
respond  to  an  input  signal  whose  positive  or  negative  peak 
amplitude,  lina-to-lina,  is  within  tha  range  of  4.0  volts 

to  0.6  volts.  Tha  subsystem  shall  not  respond  to  an  input 
signal  with  a  positive  or  negative  peak  amplitude,  lina- 
to-lina,  within  tha  range  of  0.45  volts  to  0.0  volts.  The 
subsystem  shall  operata  as  spacifiad  in  3.2.3.3.10.4.2  with 
an  input  signal  laval  in  the  rang*  of  4.0  volts  to  1.5  volt* 
peak,  lina-to-lina.  All  voltages  are  with  respect  to  tha 
subsystem  input  point  cited  in  3.2.3.3.10.3.2. 

3.2.3.3.10.4.2  i.'olsa  relection.  The  subsystem  shall  exhibit 
a  maximum  bit  error  rata  of  cne  part  in  10?.  prior  to  tha 
validation  checks  specified  in  3.2.3.3.10.5,  when  operating 
with  a  signal-co-noise  ratio  of  +14  dB.  Tha  signal- to-nois# 
ratio  shall  ba  determined  with  +1.5  volt  peak,  lina-to-llna 
sync  and  data  signals  as  specified  herein,  and  with  white 
gaussian  noisa  distributed  over  the  frequency  bend  of  1.0 
KH2  to  4.0  MHz.  All  measurements  are  relative  to  tha  sub¬ 
system  input  point  specified  in  ..2.3.3.10.3.2.  For  purposes 
of  computing  bit  error  rata,  each  failure  of  the  subsystem  to 
make  a  bit  decision  and  each  incorrect  bit  decision,  l.a.,  a 
logic  ona  interpreted  to  be  a  logic  zero  or  a  logic  zero  inter¬ 
preted  to  be  a  logic  one,  shall  ba  counted  as  s  bit  error. 
(Tasting  of  this  requirement  snail  be  accomplished  with  a  +1.5 
volt  peak,  llne-eo-llne  signal  having  the  rise  time  character¬ 
istics  specified  in  paragrapn  2.2.3.3.10.3.3  and  additive  white 
gausaian  noisa  having  an  RMS  amplitude  of  300  millivolts.) 
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3.2.3.3.10.4.3  Common  nodt  rejection.  The  subsystem  shall  noe 
respond,  l.e.,  the  subsystem  logic  shall  not  Indicate  the  re¬ 
ceipt  of  sync  or  daca  bits,  when  any  signals  front  dc  to  2.0  MHt, 
with  amplitudes  equal  to  or  less  than  +25.0  volts  peak,  line- 
ground,  are  applied  at  point  A  of  Figure  8.  Any  signals,  with 
amplitudes  equal  to  or  less  chan  +50.0  volts  peak,  similarly 
applied,  shall  not  damage  or  permanently  Impair  the  operation 
of  Che  subsystem. 

3.2.3.3.10.4.4  Input  Impedance.  The  subsystem  input  Imped¬ 
ance,  when  the  subsystem  1s  not  transmitting,  or  has  power 
removed,  shall  be  a  minimum  of  2000  ohms  within  the  frequency 
range  of  100  KHz  to  1.0  MHz.  This  Impedance  Is  chat  measured 
line- Co- line  at  point  "3"  of  Figure  8. 

3.2.3.3.10.5  Daca  validation.  Logic  shall  be  provided  In 
each  subsystem  to  recognize  improperly  coded  signals,  data 
dropouts,  or  excessively  noisy  signals.  Each  word  shall 
conform  to  the  following  minimum  validating  critarla: 

a.  The  word  baglns  with  a  valid -sync  field 

b.  The  bits  are  in  e  valid  Manchester  II  code. 

c.  The  word  has  16  bits  plus  parity. 

d.  The  word  parity  is  odd. 

Where  a  word  fails  to  conform  to  the  preceding  criteria, 

Che  word  shall  be  considered  invelid  and  shall  not  be  used 
by  the  receiving  subsystem.  If  an  invalid  word  sync  occurs, 
or  if  the  number  of  words  in  a  received  data  block  is  dif¬ 
ferent  from  the  value  encoded  In  the  word  count  field  of 
the  command  word  associated  with  the  data  block,  the  sub- 
syatem  shall  inhibit  lt3  status  word  transmission  and  reset/ 
initialize  its  receiver  logic. 

3.2.3.3.11  Terminal  operation.  Each  avionic  subsystem  shall 
operate  in  response  to  commands  received  from  the  bus  con¬ 
troller.  Data  transferred  from  the  controller  to  the  sub¬ 
system  shall  be  held  on  a  cassaga  basis  until  tha  last  data 
word  is  properly  received  by  the  subsystem,  at  which  tima 
the  entire  block  of  data  words  shall  ba  utilized  by  the 
subsystem.  Subsystems  containing  s  central  memory  element 
may  store  the  data  words  of  »  message  in  that  central  memory 
and  indicate  any  errors  to  the  processing  element  cf  tha 
subsystem  if  such  errors  should  occur.  The  subsystem  shall 
ba  capable  of  receiving  a  commerd  word  at  any  time  on  a  bus 
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exeepc  when  tc  la  transmitting  on  ehae  but.  A  saeond  coroand 
word  sent  co  a  aubayacam  after  lc  la  already  operating  on  one 
■  hall  Invalidate  Che  flrat  eoimand  nnd  cause  the  suhsysine  tu 
begin  operation  on  the  accond  command.  Receipt  of  a  valid 
eosnand  word  (Including  a  broadcaat  function  conaand  werd) 

■hell  raaac/lnlclaliae  terminal  logic,  i.e.,  lc  ahall  clear 
any  prevloua  comnand  co  the  aubayacam  co  receive  data  which 
haa  not  been  executed. 

3.2.3.3.11.1  Response  time.  The  subsystem  shall  respond  co 
a  valid  transmit  data  command  during  the  time  period  2.0  co 
3.0  microseconds  after  receipt  of  the  last  bit  of  the  command 
word  except  for  the  condition  described  in  3. 2. 3. 4. 2.  The  sub¬ 
system  shall  respond  to  a  valid  receive  data  command  during 
Che  time  period  2.0  co  3.0  microseconds  after  receipt  of  the 
last  bit  of  the  last  data  word.  The  subsystem  shall  respond 

to  a  valid  dedicated  function  command  during  the  doe  period 
2.0  co  3.0  microseconds  after  receipt  of  the  last  bit  of  the 
command  word  except  for  the  condition  described  in  3. 2. 3. 4.2. 

3.2.3.3.11.2  Subsystem  interface  fall-safe  operation.  The 
subsystem  shall  contain  the  self-test  circuitry  necessary  to 
detect  erroneous  transmission  of  data  on  co  the  data  bus. 

This  circuitry  shall  include  a  transmission  time-out  which 
will  preclude  signal  transmission  periods  of  excessive  dura¬ 
tion.  When  the  self-test  circuitry  detects  any  such  erron¬ 
eous  transmission,  it  shall  automatically  shut  down  the  trans¬ 
mitter  portion  of  the  subsystem  during  the  time  period  0.66 

co  1.0  milliseconds  after  the  transmission  was  initiated. 

The  transmitter  shut  down  shall  be  reset  following  recelpc 
of  a  valid  command  word  on  Che  shut  down  bus. 

3.2.3.3.11.3  Time  coherence.  Each  subsystem  shall  be 
responsible  for  maintaining  the  time  coherence  of  information 
it  transmits  ovar  tha  bus.  The  subsystem  design  shell  pro¬ 
vide  mutually  consistent  samples  of  information  and  deter¬ 
ministic  transport  lsgs. 

3.2.3.3.11.3.1  Samnle  consistency.  The  subsystem  design 
shall  ensure  chat  messages  transmitted  over  the  bus  by  Che 
eubsystem  concsln  only  mutually  consistent  samples  of  in¬ 
formation.  Different  words  ustd  co  transmit  multiple  pre¬ 
cision  parsmetsrs  shall  all  be  members  of  the  same  sample 
set.  Functionally  related  parameters  updated  at  the  same 
race  shall  ell  be  members  of  the  seme  sample  sac.  Suitable 
buffering  end  transmission  control  logic  shall  be  provided 
to  prevent  ths  transmission  of  a  partially  updated  message 
that  would  contain  mutually  Inconsistent  data. 
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3.2.3.3.11.3.2  Transport  l«g.  The  subsystem  design  shall 
provide  for  the  transmission  of  data  with  deterministic 
transport  lags.  Since  an  individual  subsystem  cannot  con¬ 
trol  the  transmission  time  of  information  over  the  bus,  it 
shall  (1)  provide  time  tags  that  can  be  used  to  determine 
when  a  sec  of  parameters  vas  sampled  or  a  message  established, 

(2)  accept  synchronising  function  word  eoimands  from  the  bus 
controller  and  maintain  a  repeatable  operation  sequence,  or 

(3)  use  e  combination  of  time  tagging  and  synchronization  to 
establish  deterministic  transport  lags.  Unless  specifically 
excepted  by  General  Dynamics,  each  subsystem  shall  provide 

a  16-bit  timer  in  the  subsystem  that  can  be  used  to  time  tag 
designated  parameters  or  messages.  The  timer  shall  have  a 
resolution  of  64  microseconds  per  count  and  shall  be  capable 
of  being  reset  by  a  function  word  cotmand. 

3. 2. 3. 4  Redundancy .  The  avionic  serial  digital  interface 
architecture  shall  be  as  depicted  in  Figure  9.  Dual  redun¬ 
dancy  shall  exist  in  (1)  the  transmission  cables,  (2)  the 
interface  electronics  of  each  avionic  subsystem,  and  (3) 
the  bus  control  function. 

3. 2. 3. 4.1  Transmission  cables.  Two  separately  routed  trans¬ 
mission  cables  having  the  characteristics  specified  in 
paragraph  3. 2. 3. 3. 9  shall  be  utilized  to  provide  signal  path 
redundancy. 

3. 2. 3. 4. 2  Interface  electronics.  Each  subsystem  having  an 
avionic  serial  digital  data  bus  Interface  shall  be  capable 
of  receiving  cotmand  words  over  either  of  the  two  buses 

and  transmitting/recelvlng  data  over  either  bus.  A  subsystem, 
shall  respond  to  commands  to  transmit  or  receive  data  only 
over  the  bus  on  which  a  command  is  received.  If  a  subsystem 
is  transmitting  data  on  one  data  bus  and  a  valid  transmit/ 
receive  command  is  received  on  the  other  bus,  the  subsystem 
shall  terminate  its  communication  on  the  first  bus  and 
respond  to  the  command  received  on  the  second  bus.  When  a 
subsystem  is  coraoanded  to  terminate  a  communication,  it  shall 
do  so  word  synchronous.  That  is,  turn  off  shall  occur  at  the 
end  of  a  word,  not  mid-bit  or  mid-sync  or  mid-word,  la  this 
mode,  if  a  subsystem  response  is  expected,  the  response  gap 
elm#  may  ba  as  long  as  25  microseconds  following  Che  coomand 
word.  Connand  words  transmitted  over  both  buses  will  not 
overlap. 
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3. 2. 3. 4. 3  Bus  controllers.  The  primary  but  control  func¬ 
tion  shall  reside  in  the  Fire  Control  Computer.  In  ths  svtnt 
that  the  Fire  Control  Computer  becomes  unable  to  perform  bus 
control,  the  Inertial  Navigation  Subsystem  shall  assume  the 
responsibility  for  bus  control.  A  discrete  from  the  Fire 
Control  Computer  to  the  Inertial  Navigation  Subsystem  shall 
Indicate  when  the  Inertial  Navigation  Subsystem  is  to  per¬ 
form  the  bus  control  function.  The  discrete  logic  shall  be 
such  that  when  the  Fire  Control  Computer  is  disabled  (powered 
down)  the  Inertial  Navigation  Subsystem  is  cotmanded  to  per¬ 
form  bus  control. 

3. 2. 3. 5  Bus  control.  The  bus  control  function  shall  be  accom¬ 
plished  by  either  the  Fire  Control  Computer  or  the  Biertial 
Nsvlgatlon  Subsystem  as  specified  in  paragraph  3. 2. 3. 4. 3. 

The  bus  control  function  shall  (1)  supervise  all  serial 
digital  data  transmissions  and  (2)  manage  the  daca  bus  redun¬ 
dancy. 


3. 2. 3. 5.1  Transmission  supervision.  The  bus  control  func¬ 
tion  shall  initiate  ail  communication  sequences  by  Issuing 
cotnsand  words  over  the  data  bus  requesting  subsystems  to 
transmit  or  receive  daca  or  to  execute  special  functions. 

The  se*,’  ice  of  tnese  commands  shall  be  established  by  opera¬ 
tional  si  ftvare  in  the  subsystem  providing  the  bus  control 
function.  1'r.e  bus  control  function  shall  also  monitor  each 
communication  sequence  and  initiate  corrective  action  for 
command  words  which  are  not  properly  executed. 

3. 2. 3. 3. 2  Redundancy  management.  The  bus  controller  shall 
manage  the  serial  digital  daca  bus  redundancy.  The  bus  con¬ 
troller  may  use  one  bus  for  all  communications  or  it  may 
Interleave  communications  on  the  two  buses,  l.e.,  complete 

a  communication  on  one  bus  and  use  the  ocher  bus  for  the 
next  communication. 


3.2.4  Standard  Discrete  Signal  Interface  Definition.  Tha 
characteristics  o f  standard  Low  Laval  Complementary  and  High 
Laval  dlacrata  signals  ara  defined  in  this  section. 

3.2. 4.1  Standard  Definition  for  Low  Lavel  Complementary  Pis- 

cratas 


Prlvar  (Saa  Figure  10) 

Type:  Differential 

Voltaga:  Diffarantial  -  +2.0  volts 

Logie  "l"  Output  -  +2.4  to  3.5  VDC  9  I  -  -10m 
Logic  "0"  Output  •  .4  VDC  maximum  9  20ma 

Output  Impedance:  Active,  15-30  ohiu  typical 

Short  Circuit  Protaction:  Infinite  duration  short  to 
ground. 

Output  Noisa:  Tha  driver  while  under  nonsal  load  Imped¬ 
ance  (i.e.,  receiver  connacead)  shall  not  ganarata  any  spuri¬ 
ous  outputs  greater  than  +450  MVDC  diffarantial  for  mora  than 
200  microseconds  whan  in  ?he  process  of  being  turned  off  or 
turned  on. 

Output  Low-clamp  Voltage:  -1.5  VDC  max  (?  1^  -  -40  ma 

Receiver  (Saa  Figure  10) 

Type:  Differential 

Voltaga:  Logic  ”1"  input  «  +2.0  VDC  diffarantial  min 

Logic  "0"  input  •  -2.0  VDC  differential  min  or 
open  Circuit  or  powered  down  driver  having  tha  characteristics 
above 


Input  Load  Current:  2.0  Ma  maximal 

Filtering:  The  receiver  shall  operate  normally  without 
degradation  wlchin  all  the  CMC  requirement*  (including  para¬ 
graph  3.3.2.2(a))  of  the  CEI  specifics cion.  Tha  logical  delay 
caused  by  tha  receiver  filtering  to  meet  this  requirement  shall 
be  aubjact  to  General  Dynamics  approval  and  shall  be  specified 
on  the  lnterfaca  sheet  for  each  individual  signal.  In  addition, 
tha  spurious  output  produced  by  the  driver  and  having  the  char¬ 
acteristics  stated  above  for  the  driver  shall  not  produce  false 
triggering  of  the  receiver. 
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Inpqc  Protection:  The  receiver  (hall  not  ba  <—|»d  by 
a  shore  clrculc  on  the  input  to  ground. 


3. 2.4. 2  Standard  Definition  for  High  Level  Single  EadadDia- 
cretts.  The  characteristics  o:  high  lava!  single  aadad  dta- 
crataa  ara  dascribad  belew  and  In  Flgura  11: 

ftacelver 


Type:  High  Laval 

Volcaga:  Logie  "V'  Input  -  The  racalvar  shall  oparaea 
normally,  t.a.,  product  a  logic  "1"  whan  tha  Input  volcaga  la 
In  tha  ranga  of  22.3  voles  Bin  to  30  voles  max. 

Logie  "0"  input  -  opan  circuit 

Input  Load  Currant:  6  ma  maxima 

Input  Protaction:  Short  circuit  to  ground 

Input  Logic  "0"  volcaga:  This  voltage  which  appears  at 
tha  input  of  each  racalvar  during  opan  circuit  shall  ba  nomi¬ 
nally  0  volts  (.3  voles  maximum).  Othar  racaivars  having  tha 
above  charactariscics  aay  ba  connected  to  tha  same  input  (see 
Figure  11).  this  condition  shall  not  degrade  tha  performance 
of  any  racalvar  connected  to  the  line. 

Filtering  -  Tha  receiver  shall  operate  normally  without 
degradation  for  any  transient  input  voltage  spike  of  less  than 
30  microseconds  duration  within  the  limits  of  paragraph  3.2.7 
of  MIL-E-6051D  dated  7  September  1967.  Tha  racalvar  shall  also 
operate  normally  within  all  the  EMC  requirements  (including 
paragraph  3.3.2.2(a))  of  tha  applicable  item  specification. 

Tha  logical  delay  caused  by  the  receiver  filtering  to  meat  this 
requirement  shall  be  subject  co  CD  approval  and  shall  ba  aped- 
fled  on  tha  incarzace  sheet  for  each  individual  signal. 

Transients  -  The  receiver  shall  not  ba  damaged  for  any  in¬ 
put  voltage  spike  wicnin  limits  1  and  4,  Flguras  of  MIL-STD- 
704A,  dated  9  August  1966. 

3.2.5  Electrical  Connectors.  Electrical  connectors  shall  ba  in 
accordance  witn  16PPQG8  "Electrical  Connector  Selection  and  Re¬ 
quirements  for  chs  F-16",  17  March  1975. 

3.2.6  Circuit  Classification  Requirements.  This  subsection 
contains  circuit  classifications  and  grounding,  shielding,  and 
wira  grouping  requirements  for  all  signs!  types  contained  wichin 
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the  F-16  i;icn.  Thai*  requirements,  In  addition  Co  tba  require¬ 
ments  of  MXL-W-5088E  and  HIL-E-5400P, oust  ba  aac  within  all 
equipment  •«  wall  as  cha  airframe  Co  ba  compatible  with  elec¬ 
tromagnetic  requirements.  Wirt  and  eabla  grouping  wlchla 
aquipoants  shall  ba  such  Chat  airframe  wiring  say  conply  with. 

Cha  following  raqulraaancs. 

3. 2. 6.1  Circuit  Tvoa  Definition.  Aircraft  wiring  la  aada 
up  of  individual  wiring  circuics  combined  Into  wiring  harnesses. 
These  individual  circuits  will  ranga  from  cha  simplicity  of 
a  system's  povar  Input  co  cha  complexities  of  multiplexing. 

Some  of  thasa  typical  aircraft  circuics  ara  da fined  and  da- 
scribed  below. 

1.  A.  C.  Power  Circuit  •  Any  circuit  in  which  113^00 
volt  400  harts  power  is  supplied  by  cha  aircraft  or  ground 
power  sources. 

2.  D.  C.  Power  Circuit  -  Any  circuit  oparatad  by  D.  C. 
voltage  with  cha  current  in  excess  of  1/2  ampara. 

3.  A.  C.  Control  Circuit  -  Any  circuit  in  which  A.  C. 
power  is  used  for  control  purposes. 

4.  Audio  Circuit  -  An  audio  frequency  circuit  Is  dafined 
as  a  circuit  carrying  information  In  the  fraquancy  ranga  of 
from  0  to  13,000  hertz. 

3.  Video  Circuit  -  An  extrsoaly  wide  band  Information 
circuit. 

6.  Synchro  Circuit  -  A  circuit  which  transmits  three- 
wire*,  variable-voltage  shaft  position  signals  between  synchronous 
devices . 


7.  Discrata  -  A  circuit  for  the  purpose  of  traasaittlng 
a  single  valued  word. 

8.  Analog  Circuit  -  A  circuit  for  AC  or  DC  variable  vol¬ 
tage  signals. 


9.  R.  F.  Circuit  -  A  circuit  operating  in  the  fraquancy 
ranga  above  13,000  harts. 

10.  Digital  Circuit  -  A  circuit  which  transmits  a  series 
of  information  bits  at  a  predetermined  voltage  amplitude. 
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11.  Multiplexing  Circuit  -  A  circuit  used  to  transmit  a 
large  quantity  of  signals  over  a  single  path  by  using  time 
sharing  and/or  frequency  division  methods. 

12.  Weapons  Control  Circuit  •  A  circuit  transmitting 
signals  that  arm  and/or  relaase  weapons. 

13.  Antenna  Circuit  -  A  circuit  carrying  high  lavel  R.  F. 
Signals  to  ba  transmitted  outside  the  airplane  or  low  level 
signals  from  the  antenna  to  a  receiver.  These  are  usually 
coaxial  cables. 

14.  Secure  Communications  Circuits  •  An  information  cir¬ 
cuit  from  which  undesired  signal  data  emanations  ere  reduced  to 
the  point  that  unauthorized  information  detection  la  not  pos¬ 
sible. 

13.  AMAC  Circuit  -  A  circuit  defined  by  Sandla  Drawing 
185473. 

3.2. 6.2  Clrculc  Classification.  Each  circuit  in  the  airborne 
weapon  system  snail  be  considered  in  terms  of  a  specific 
classification.  The  cias«if ications  shall  be  established  on 
basis  of  the  closest  similarity  to  one  of  the  types  described 
In  the  following  paragraphs. 

3. 2. 6. 2.1  Class  I  -  Power  and  Control  Circuits.  This  classi¬ 
fication  Includes  primary  A.  C.  power  circuits,  D.  C.  power 
circuits,  switching  circuits,  and  any  other  interference  pro¬ 
ducing  circuit  not  susceptible  to  power  line  frequencies  and 
transients. 


3. 2. 6. 2. 2  Class  II  -  High  level  Susceptible  Circuits.  This 
classification  includes  audio  circuits,  video  circuits,  synchro 
circuits,  digital  circuits,  and  other  semi-high-level  signal 
circuits. 

3. 2. 6. 2. 3  Clsss  III  -  Low  Level  Susceptible  Circuits.  This 
classification  Includes  low  lavel  analog  circuits  and  other 
low  level  susceptible  circuits. 

3. 2. 6. 2.4  Class  IV  -  Antenna  Cables.  This  classification  in- 
cludas  any  cable  carrying  an  R.  F.  signal  to  an  antanna  for 
transmission  from  tha  aircraft  or  carrying  a  recaivad  signal 
from  an  antanna  to  a  receiver. 


3. 2. 6. 2. 3  -  Class  V  -  Electro-Exolos lve  Device  Circuits.  This 
classification  includes  all  circuits  used  to  energize/deconete 
electro-explosive  dsvicss. 

3. 2. 6. 2. 6  Class  VT  -  AMAC  Circuits.  All  nuclear  weapon  cir¬ 
cuits  defined  by  Ssndla  Drswing  185475  shall  ba  Isolated  fro* 
all  other  circuits. 

3. 2. 6. 2. 7  Class  VII  -  Secure  Circuits.  A  secure  circuit  la 
an  Information  circuit  from  which  undesired  signal  data  eaana- 
tioni  are  reduced  to  that  unauthorized  information  detection  Is 
not  possible. 

3. 2. 6. 3  Wire  Grouping.  Vires  In  each  of  the  above  circuit 
classifications  should  be  grouped  together  into  harnesses. 

To  maintain  maximum  isolation  between  different  circuit  classi¬ 
fications,  the  different  circuits  should  terminate  ac  the  avionic 
units  and  Intermediate  points  in  separate  connectors.  If  It  be¬ 
comes  necaasary  to  include  more  chan  one  circuit  clais  In  a 
single  connector,  each  class  will  be  separated  by  a  row  of 
ground  contacts.  Class  VI  and  VII  circuits  should  not  ba  routed 
through  connectors  with  wires  of  any  other  elaas. 

3. 2.6.4  Airframe  Cable  Routing.  In  the  interest  of  eliminating 
croes  talk  and  co-cnannel  interference  from  coupling  of  algnele 
between  wires  and  harnesses,  it  is  mandatory  to  maintain  the 
proper  degree  of  isolation  between  different  circuit  classifi¬ 
cations.  In  wiring  layout  and  routing,  the  maximum  practical 
separation  must  be  maintained  in  accordance  with  Che  general 
rulaa  described  below.  A  two-inch  separation  between  cabla 
type*  Is  arbitrarily  sat  as  a  minimum  design  goal. 

3, 2. 6.4.1  Power  and  Control  Circuits.  Routing  and  channel¬ 
ing  of  power  circuits  shall  maintain  maximum  spacing  from  low 
level  circuits.  If  multiple  A.  C.  power  sources  are  available, 
a  complete  set  shall  be  provided  power  from  only  oue  of  these 
sources . 


3. 2. 6.4. 2  High  Level  Susceptible  Circuits.  High  level  suscep- 
Cible  circuits  shall  be  isolated  iron  power  and  othtr  high  level 
Interference  circuits.  Low  level  interference  wiring  may  be 
routed  with  high  level  susceptible  circuits,  providing  Isola¬ 
tion  Is  maintained  through  the  proper  shielding  and/or  twisting 
of  wires. 


3, 2. 6. 4. 3  Liy*  Level  Susceptible  Circuits.  low  level  suscepti¬ 
ble  circuits  shell  be  isolated  from  power  and  ocher  interference 


circuit*.  Low  level  susceptible  circuits  may  be  routed  with 
low  interference  Class  II  circuits  provided  proper  isolation 
is  maintained  through  use  of  shields,  shield  terminations, 
end  connectors  as  described  in  this  document. 

3. 2. 6.4.4  Antenna  Cables.  Antenna  coaxial  cables  shall  comply 
with  the  requirements  of  MIL-W-5088£(i.e. ,  they  shai.1  be  separ¬ 
ated  from  any  other  antenna  cable  or  cable  group). 

•3. 2. 6.4. 5  AMAC  Circuits .  AMAC  circuits  shall  be  Isolated 
from  all  other  circuits  carrying  electrical  power.  In  the 
routing  of  AMAC  circuits,  maximum  spacing  shall  be  maintained. 
Connectors  used  for  AMAC  circuits  shall  be  such  es  to  preclude 
any  mlamatlng  to  any  other  circuit  connectors. 

3. 2. 6. 4. 6  Secure  Circuits.  Secure  circuits  shall  be  completely 
isolated  from  all  ocher  aircraft  wiring. 

3.2.7  Electromagnetic  Interference  and  Compatibility .  The 
subject  equipment  sr.all  be  designed  to  meet  MIL-STD-461A,  No¬ 
tice  3,  and  shall  be  c*3ted  in  accordance  with  ML7.-STD-462, 
Notice  2.  The  EMC  plan  in  accordance  with  MIL-STE-461A(3) 
shall  be  the  controlling  document  for  EMIC  design. 

j 

3.2. 7.1  Design  Requirements .  The  generation  of  and  suscepti¬ 
bility  to  electromagnetic  interference  shell  be  controlled  in 
all  units  of  electrlc.al/electronlc  equipment.  These  units  shall 
meet  MIL-STD-A6LA,  Notice  3  requirements  as  specified  and/or  <■ 
modified  below.  The  specific  requirements  and  modifications  of 
MIL-STD-461A  and  Notice  3  are  as  follwfs:  j 

] 

TEST  METHOD 


CZ01 

(7) 

CS02 

CS06 

CE03 

(1) 

CS03  (2) 

RE02 

CEO  6 

(2) 

CS04  (2) 

R£03 

(4) 

CS01 

CS05  (2) 

RS02 

(5) 

Tha  numbers  in  parentheses  above  refer  to  the  note*  which  follow; 
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(1)  Chang*  frequency  rang*  co  .10  MHz  to  50  MHz.  Data 
•hall  ba  eoll*cc*d  from  ,014MHz  to  .  10MHz  tor  Information  pur* 
posa*  only. 

(2)  Applies  Co  communication  and  radar  equipment  only. 

(3)  Delated 

(A)  Applies  for  radar  only  and  only  In  Cha  frequency 
rang*  from  8  CHz  to  15  CHz. 

(5)  The  procedures  and  limits  of  Mathod  RS02  (a)  and 
(b)  shall  apply  except  that  the  voltage  E  of  ?art  (b)  shall 
ba  400  volts  across  5  ohms . 

(6)  Delated 

(7)  This  test  shall  ba  performed  for  data  purpose*  only. 

In  addition,  the  following  EMC  requirements  shall  apply. 

1.  Transient  fjnnulse)  susceptibility.  Ho  change  in 
indications,  malfunction,  or  cegracation  of  performance  shall 
be  indicated  in  any  equipment  and/or  its  load  when  exposed  to 
an  impulse  type  electromagnetic  field  generated  by  a  type 
KS25271  relay  (or  an  acceptable  equivalent)  when  wired  for 
continuous  operation  with  a  switch  in  series  with  the  positive 
side  of  the  line  from  a  23  volt  DC  power  source.  Ho  suppression 
components  (shielding,  diodes,  etc.)  shall  be  attached  Co  Che 
relay  or  its  wiring.  The  unshielded  positive  lead  leaving  Che 
switch  shall  be  laid  over  three  sides  of  the  test  sample  and 
then  connected  co  the  relay.  The  unshielded  return  lead  from 
Che  relay  shall  be  taped  co  and  in  parallel  with  input  power 
leads,  signal  leads,  and  interconnecting  leads.  Tne  total  length 
of  each  external  wiring  harness  paralleled  with  the  relay  cir- 
cult  shall  not  be  less  than  oO  inches.  The  28  volt  input  shall 
be  reversed  and  the  transient  repeated. 

2.  Magnetic  susceptibility.  Display  equipment  shall  not 
be  affected  by  a  raagneexe  tieia  which  has  a  magnitude  of  4  gauss 
at  the  equipment  envelope  and  a  gradient  of  20  gauss  par  foot. 

3. 2. 7. 2  Bonding.  All  electrical  and  electronic  units  shall 
have  a  designed  bonding  interface  and  this  interface  will  be 
shown  on  ICDs.  Each  unit  shall  exhisir  a  DC  impedance  of  2.5 
milliohcs  or  less  from  the  unit  case  to  the  eircraft  structure 
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9.  FUTURE  MODIFICATIONS 


For  production,  the  following  systems  and  modifications  may  be  incor¬ 
porated: 

•  ECP0036  -  Compass  Sail/Compass  Tie  (ALR-69) 

•  ECP0076  -  Relocation  of  Fire  Control/Navigation  Panel  (after 
*30  aircraft) 

•  Airborne  Video  Tape  Recorder 

•  AN/ARC- 186  -  VHF  -  AM/FM  Radio  Fet 

•  High  Technology  Ejection  Seat 

•  PAVE  PENNY  Group  A  provisions  (no  impact  on  avionics  space  ~ 
pylon-mounted) 

The  following  systems  have  been  mentioned  as  possible  additions  to 
the  F-16  aircraft,  but  no  definitive  plans  have  been  formulated  and  no 
space-power- cooling  factors  are  defined  for  the  F-16. 

•  Engine  Diagnostic  System  -  in  PMD  as  a  growth  system 

•  Global  Positioning  System  -  in  PMD  as  a  growth  system 

•  Joint  Tactical  Information  Distribution  System  -  in  PMD  as  a 
growth  system 

•  Internal  Electronic  Countermeasures  -  decision  on  implementation 
is  expected  shortly.  Form-fitrfunction  factors  could  be  frozen 
by  1981  to  1982. 

•  AIM-7  Radar  Missile  -  in  PMD  as  a  growth  system.  (Requires  CW 
illuminator  box  space  in  avionics  bay.) 

•  Airborne  Laser  Designator  -  in  PMD  as  a  growth  system 

•  SEEK  TALK  UHF  Radio  Improvement 

Data  relevant  to  these  possible  changes  are  given  in  Table  9-1. 
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Table  9-1.  AH/ARC-186  -  VHF  -  AM/FM  RADIO  SET 


Description 

For  the  production  F-16  aircraft,  the  AN/ARC-186  VHF  -  AM/FM 
radio  set  will  be  supplied  rather  than  the  AN/ARC-115  VHF-AM 
Radio  Set.  The  only  technical  description  available  on  the 
AN/ARC- 186  is: 

Frequency  Band:  30  to  88  MHz  FM 

108  to  115.975  MHz  FM  -  receive  only 
116  to  152  MHz  AM 

Power:  Input:  28  Vdc  to  50  W  maximum  -  receive  mode 

28  Vdc  to  150  W  maximum  -  transmit  mode 

RF:  10  W  -  both  bands  (16  W  maximum  on  FM) 

Lighting :  5  Vac  or  28  Vac 

Sensitivity:  0.5  microvolts  FM  at  10  dB  s/n 

Weight:  <9.0  lbs. 

Specification:  ENAC  Technical  Exhibit  77-25 

Antenna:  To  be  developed  (adds  extended  frequency  range  for 
VHF-FM  band) 

Physical  Data:  Dimensions  are  the  same  as  AN/ARC-164  and 
AN/ARC-115 

Interface  Schematic:  Same  as  AN/ARC-115 


\ 
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10.  DATA  SOURCES 


The  following  data  sources  were  used  to  cotqpile  this  summary : 

•  T.O.  1F-16A-1,  Flight  Manual,  8  July  1977 

•  F-16A  Aircraft  Configuration  Data  for  JTIDS,  10  February  1978 

•  Preliminary  JTIDS  Configuration  Data  Analysis,  May  1978 

•  GPS  Phase  II  User  Equipment  Interface  Requirement  for  the  F-16A 
Aircraft,  15  November  1977 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relating  to  the  integration 
of  additional  avionics  into  the  F-111A  aircraft. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code :  ASD/AXP 
Wright-Patterson  AFB,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  Corporation  under  Contract  F33657-79-C-0567. 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 
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COCKPIT  SPACE 


Figures  2-1  through  2-3  depict  the  consoles  and  instrument  panels  for 
the  F-111A.  The  available  F-111A  cockpit  control  panel  space  is  very 
limited,  and  several  modification  programs  will  be  competing  for  control 
panel  space. 

As  shown  in  Figure  2-1,  there  is  a  5-5/8  inches  high  by  5-3/4  inches 
wide  blank  panel  in  the  left  console.  This  blank  panel  is  located  between 
legend  number  1  (Left  Station  Oxygen-Suit  Control  Panel)  and  legend  number 
3  (Interphone  Panel).  According  to  GD  document  FZM-12-13968,  page  40, 
Figure  E-7,  a  portion  of  this  panel  space  is  reserved  for  Data  Link. 

Certain  configurations  of  the  F-111A  have  some  blank  panel  space  in 
the  right  console,  rather  them  the  full  complement  of  camera  and  ECM 
control  panels,  shown  as  legend  numbers  24  through  28  in  Figure  2-1.  GD 
document  FZM-12-13968,  page  40,  Figure  E-7  identifies  growth  space  in  the 
right  console. 

The  AN/AJQ-20  Bomb  Nav  Control  Panel,  legend  number  17  or  Figure  2-3 
in  the  Right  Main  Instrument  Panel, will  be  replaced  by  a  smaller  Digital 
Bo mb /Nav  Computer  Control  Panel.  PAVE  TACK  is  a  competitor  for  the  new 
space  generated  by  this  change. 
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•  Se*  ;  O  1F-11 1 A  1-2 


1  left  Station  Oxygon  Suit  Control  P*n*l  {Sr  t  fig  1  48) 

2  Electrical  Power  T**t  Penal  (Saa  fig  115)  (A) 
Oxygen  Gaga  Panel  (Saa  fig  1  49)  (E) 

3.  Interphone  Panel  (2)  See  fig  1  -58) 

4.  Auxiliary  Fl-gf  Control  Penal  (See  fig  1-28) 

6.  Plight  Control  Switch  Panel  (See  f.g  1  29) 

6  Autopilot  Damper  Panel  (See  fig  1  -30) 

7.  Left  Sidewall  (Sea  fig  1  21). 

8  Throttle  Panel  (2)  (Saa  fig  1-4) 

9  Miscellaneous  Switch  Panel  (See  fig  1-81) 

10  Auxiliary  Gage  Panel  (See  fig  1-17) 

1 1 .  Self  Contained  Attitude  Indicator 
12  Intarnai  Canopy  Latch  Handle*  (2) 

13.  Left  Mem  Instrument  Panel  (See  fig  1-5) 

14.  Mirrors  (4) 

15.  Canopy 

10  Thermal  Curtain  (2) 

1 7  Canopy  Can  tar  Beam  Asssmbfy 

18  Magnetic  Compaca 

19  Right  Mam  ir«»trument  Panel  (See  fig  1  34) 

20  Armament  Select  Panel  (See  f»g  1  68)  (A) 

Weapon*  Control  Panel  (See  fig  1  -71)  (E) 

21  Right  Sidewall  (See  fig  1  45) 

22  Anack  Radar  Control  Panel  (See  fig  1  78) 

23  HF  Radio  Control  Panel  (See  figa  1  55  or  1-56) 


24  Strike  Camera  Control  Part)  (Sae  tig  1-74) 

25  *ECM  Control  Panel 

26  »CMRS  Control  Parel 

27  »CMOS  Control  Panel 

28  «ECM  Pod  Control  Panel  (A| 

Scope  Camera  Control  Panel  'Sae  fig  1  -70)  (E) 

29  «ECM  Dtatfuct  Control  Pa.iel 

30  Burst  Control  Panel  (Se  <*g  1  C0) 

31  TAC AN  Control  Panel  (Saa  fig  1-69) 

32  *lS  Control  Pane!  (Sae  :ig  1-00) 

33  Fuel  Control  Panel  (See  fig  f  8) 

34  TFR  Control  Panel  (S*e  fig  1-04) 

35  Electrical  Control  Pane' .See  tig  *11)  f-i) 

IFF  Contioi  Panel  (Sae  fig  1-02)  (t) 

30  Scope  Camar«  Control  Panel  (See  f»g  '  70)  (A) 

Air  Good  it  tuning  Control  Panel  (See  fig  1  43)  (E) 

37  Air  Conditioning  Co<itro«  P*nel  'See  fig  1  -431 
Electrical  Control  T  sneHSoe  f  g  ‘*-11)  (E) 

38  IFF  Control  Panel  (See  fig  *  62*  f  A) 

*ECM  Pod  Control  Panel  (£) 

39  Ejection  Handies  (2) 

40  Antenna  Select  Panel  (See  f  g  1  -63) 

41  Windshield  Wath/Anti-Pmy  CO''**ol  P*r>el  (See  fig  1  -40) 

42  Compass  Control  Panel  (Se*  *  33) 

n<awi»x 


Figure  2-1.  CREW  STATION  GENERAL  ARRANGEMENT  (TYPICAL) 
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\ .  Engine  Fire  Pushbutton  Womlng 

Lamps. 

2.  Put* log*  Fire  Purf»bi*ton  Wominj 

lamp. 

J.  Age*'  Di*chorge/Flre  Detect  Te»t 
Switch. 

4.  Extemai  Store*  Jetiion  lufton. 
y  Landng  Gear  Control  Panel 
(See  lg.  MB). 

6  Pilot »  ECM  Pod  Control  Ponel 
(See  T  O.  lf-1 1 IA  1  2) 

7.  Angle-of-Altad  Indeeer 

f.  Left  Worntog  ond  Couion  Ponel 

f.  Self  Contained  Attitude  Indicator 

10.  Wing  Sweep  Flop/Slot  PotHton  Indicator 

1 1.  Upper  Warning  and  Caution  Panel 
Gwn/Cofnero  Control  Switch. 

13.  Alr/AIr  I*  Miuile  Switch  (E) 

P.ownd*  Counter  (A) 

14.  Instrument  System  Cooler 
Control  Ponel. 

15.  Landing  Gear  Position  Indicator 

Lamps. 


16. 

leR  Motn  Caution  lamp  Pone- 

31. 

Engine  Tocho meter*. 

17. 

leod  Compute, g  Optical  Sight  a r,d 

32 

Engine  Turbine  Inlet 

Control  Ponel,  See  J«g  >  89' 

Temperature  Indicator*. 

18. 

Upper  Warning  ond  Couion 

33 

Engine  Fuel  Flow  Indicator* 

lorrp  Panel 

34 

Fnginr  Naulr  ro.il.c-  Indicator!. 

19 

Integrated  Flight  Instruments, 

35 

Engine  Pre»*ure  Rotio  Indkatort. 

(See  Bg  1  J5| 

36 

20 

Dual  Bombing  Timer 

37 

Hydraulic  Pretiure 

ISeu  hg  1  7C 

Indicator*. 

21 

Control  Sunoco  po*'tion  Indicator. 

38 

On  Quantity  Indicator  To*t 

22 

Nr>»«  Whee*  S*eer  ng.A.r  Pf-tueiing 

Burton 

Indicator  lamp 

39 

Oil  Quontity  Indicator. 

23 

Radar  Alhm*»*r  Indicator. 

40 

Air  Refueling  Receptacle  lights 

24 

Stoll  Wfr,.rc  lump 

Control  Knob. 

25 

Podor  A  ti»ude  low  Warning  vomp 

41 

Funlog*  Furl  Quantify  Indicator. 

26 

Moi»tr  Cout-on  Icmp 

42 

Fuel  Quontity  Indicator  To»t  Button. 

27 

Bomb  No*  Dutonce-Tim* 

43 

Total/Select  Fuel  Quantity  indicator. 

Indicator 

44 

Fuel  Quontity  indicator  Selector 

28 

Toteo*4  Trim  indicator  lamp 

Knob 

29 

TcikeoH  ‘f  Button 

30 

Right  Mo,n  Coo*  nn  lomp  Ponel 

-77— T - 

left  ma i : i  nvy. K:r:  panel  (typical) 
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Figure  2-2. 


Figure  2-3.  RIGHT  MAIN  INSTRUMENT  PANEL  (TYPICAL) 


3.  AVIONICS  SPACE 


Current  and  future  F-11IA  space  availability  are  detailed  in  the  F^E 
Summaries,  (Table  3-1  and  Figure  3-1).  The  one  space  that  exists  currently 
is  under  door  1202>  the  dimensions  of  that  space  are  8.26"  x  12.0"  x  18.0", 
for  a  total  volume  of  1.08  ft^.  Other  space  possibilities  (contingent  on 
equipment  modifications)  are  also  outlined  in  the  F2E  summary. 


Table  3-1.  FZE  SUMMARY  -  F-lllA 
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•Where  LRU  it  currently  installed,  the  dimensions  given  represent  dimensions  of  LRU;  when  no 
LRU  is  installed,  the  dimensions  given  are  those  of  the  available  space. 


Figure  3-1.  F-111A  FORWARD  RIGHT-HAND  EQUIPMENT  BAY  SPACE  LOCATIONS 


4.  ELECTRICAL  POWER  SYSTEM 

4.1  Introduction 

115/200  volt,  three  phase,  400  cycle  ac  power  and  28  volt  dc  power  are 
provided  for  the  electrical  power  system  in  the  F-111A.  This  power  is 
generated  by  two  62.5  kVA  ac  generator  drive  assemblies,  one  mounted  on 
each  engine.  These  generators  are  supplemented  by  two  150  AMP  transformer 
rectifier  units  that  convert  the  ac  power  to  28  volts  dc.  An  aircraft 
battery  supplies  28  volts  dc  to  the  battery  bus  and  the  dc  start  busses. 

The  electrical  power  system  consists  of  the  following  systems: 

•  Main  ac  power  system 

•  External  ac  power  and  monitor  system 

•  Emergency  ac  power  system 

•  Dc  power  system 

4.2  Power  Requirements 

In  the  F-111A,  there  is  a  basic  avionics  electrical  power  requirement 
of  40  kVA. 

4. 3  Power  Generation  and  Distribution 

The  main  sources  of  electrical  power  are  62.5  kVA  indirect  drive 
generators.  The  control  units  for  these  generators  are  in  the  forward 
equipment  bay.  The  electrical  power  distribution  system  has  three  ac 
busses:  A  left  main  ac  bus,  a  right  main  ac  bus,  and  an  essential  ac  bus. 

4.4  Emergency  ac  Power  System 

The  emergency  ac  power  system  provides  electrical  power  for  operation 
of  safety-of- flight  equipment  in  the  event  the  main  ac  power  system  fails 
or  hydraulic  power  is  applied  to  the  aircraft  without  electrical  power,  or 
both.  The  emergency  ac  power  generator  is  operated  by  the  utility 
hydraulic  system. 

4.5  DC  Power  System 

The  dc  power  system  supplies  the  aircraft  with  the  necessary  28-volt 
direct  current  power.  The  main  dc  power  system  uses  two  ac-to-dc  power 
converters  to  supply  the  main  and  essential  dc  busses.  The  aircraft  battery 
ensures  that  standby  power  is  available  to  power  engine  starts,  aircraft 
position  lights,  and  pylon  refuel/defuel  valves  without  external  power  units. 


5.  ENVIRONMENTAL  CONTROL  SYSTEM 


5.1  General 


The  Environmental  Control  System  (ECS)  provides  temperature  controlled 
air  for  the  cockpit  and  a  temperature  controlled  flow  of  cooling  air  to  the 
forward  electronics  bay  and  to  the  weapons  bay.  The  ECS  operates  by  ducting 
hot  air  from  the  sixteenth  stage  compressor  of  each  engine  through  two 
air-to-air  heat  exchangers,  am  air-to-water  heat  exchanger,  and  a  cooling 
turbine.  The  cooling  turbine  further  cools  the  air  to  temperatures  suit¬ 
able  for  the  cockpit  and  electronic  equipment  bays. 

5.2  Cabin  Air  Conditioning 

Cabin  air  conditioning  is  governed  by  a  temperature  controller  that 
receives  signals  from  temperature  sensors  and  a  cockpit  control  panel.  The 
temperature  controller  allows  hot  air  to  mix  with  the  cooled  air  stream  to 
obtain  air  at  the  cockpit-selected  temperature.  Conditioned  air  flows  from 
the  cabin  into  the  forward  equipment  bay. 

5.3  Equipment  Air  Conditioning 

Electronic  equipment  that  is  cooled  by  the  ECS  is  grouped  in  the  for¬ 
ward  equipment  area,  cabin  equipment  area,  aft  (check)  equipment  area,  main 
landing  gear  wheelwell  area,  and  tail  electronics  area.  The  equipment  is 
cooled  by  both  area  cooling  and  forced-air-flow  cooling.  Area  cooling  is 
achieved  by  supplying  cold  air  to  the  equipment  area  as  required  to  main¬ 
tain  the  temperature  at  150°  (±  10°)  F.  In  addition,  a  cold  air  flow  can 
be  forced  over  or  into  a  single  component  or  group  of  components. 
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6.  CURRENT  AVIONICS 

Tables  6-1  through  6-27  contain  LRU  data  relating  to  the  F-111A 
avionics  systems  that  make  up  the  current  or  near-term  configuration.  Where 
no  entries  are  shown,  the  data  were  not  available  for  this  report.  Data 
pertaining  to  future  avionics  modifications  are  presented  in  Section  9. 
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o8st  Available  Copy 


Tib  It  6-).  r-iUA  AVIONICS  CONFIGURATION  DATA:  AM/ADC- 109  UHF  Cf**l  SET  AND  ADC-164  AS  A  POSSIBLE  nPLKDtDI  SYSTEM  HSM:  SS21-O0-496-9236 


'R7-74S  inital  1«<1  on  NT-Ill 2,  Incl,  SNAYi  7.2’N  *  9.4*11  «  17.6*0 
'Ant«nn«t  «h*r*<l  with  TACAM. 


Tjblc  6-4.  f-UIA  AV IMIXCS  COWICUMTIOH  M«i  AH/A1C-2S  UlUn  »■  SAll-OO-457-SOtl 


•C-«S6?  Intercom  control  depth  la  »,7J  In  Including  luioha. 


Title  6-5.  f-lllA  AVIONICS  CONTI  CURAT  I  ON  DATA  1  AM/ AJIA- 50  UKT'AOT  ItStfi  S«24~00~M  J-  5  7  7  7 


Ttble  6-6.  r-liw  AVIONICS  CONFIGURATION  DATA 


Ttble  6-7.  F-111A  AVIONICS  CONFIGURATION  DATA:  FLIGHT  DIRECTOR  COMPUTE*  NSNi  6610-00- 179-5146 


Table  6-8.  F-111A  AVIONICS  CONFIGURATION  DATA:  AN/APN-167  RADAR  ALTIMETER  KStf;  S841-OO-772  1019 


•Two  indicators  in  aircraft 


*5*0  Table  6-H  for  AN/AM»-11«, 
••Antenna*  are  ahared  with  UKT  C< 


Tjblu  v-li.  r- 1  HA  Avionics  CtwrlCUMTlON  DATAt  TACAM,  AII/ABX-11*  (ATTE1I  T.O.  lr-111-1148,  KEFUCIMC  AN/AM4-S2)  MSM:  5826-01-015-08J9 


Th«M  unit*  rtpl«c«  Ax/AKH-J}  Acvt-X.tr,  Mount,  »nd  Control  Uitnl  In  T«tol«  fc-10. 


tsblm  6-22.  F-lllA  AVXOMICS  CCt  1GU RATIO*  DATA j  ILS  AM/ARM-S8  AMD  ARM-112  AS  A  POSSIBLE  REPLACEMENT  SYSTEM  MSM:  5826-00-M3-579S* 


Additional  local l««r  channalt, 
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TJtblt  6-14.  T-lllA  AVIONICS  CONTI  CURAT  I  ON  DATA  I  INTWrrSEHCZ  BUUUXJt  KSNs  5865-00-813-5469 


TjjU'  b-li.  F-1IIA  AVIONICS  CVHF 1  CURAT ION  DATA:  IFF  TRANSPONDER  AN/APX-64  HSR :  5895-00- 115-70U 
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rjbJc  6-16.  f-lllA  AVIOMICS  CONF l GU  RAT  ION  DATA:  TFR  AM/APQ-110  PARTIAL  LI ST I MG  NSMi  S&4 l-OO- 772-1 01 1 


fjbl«  6-30.  r-lUA  AVIONICS  CONFIGURATION  DATA:  AM/APS-109  ECM  HSH:  5&65-00-8I J-S4I3 


ruble  6 -21.  F-lllA  AVIONICS  CONFIGURATION  DATA ;  ECH  AJt/ALR-41  NSMf  ‘8*5-00-412-6015 


HU  AVIONICS  CONFIGURATION  OATAi  CM  O ISF,  UT  (PASTUU.  LIST  UK)  AS/AL^-IS  Mi  S«tS~00-l0*~t*«7* 


♦Also  SS65-00- 114- 3146. 


T*bl»  6-27.  F-1UA  AVIONICS  COMF1  CURAT  I  OH  OATAi  AH/ASG-2J  LOUD  COMPUTIKC  OTTICAL  SIGHT  STSTU4  RSa.  1274-00-244-6305 


7.  ANTENNA  LOCATIONS 
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Figure  7-1  shows  the  approximate  locations  of  the  antennas  on  the 
F-111A.  Antenna  nomenclature  from  current  technical  orders  is  as  follows: 


Antenna 


Nomenclature  or  Part  Number 


1.  Glide  Slope  Strip 
Glide  Slope  Plate 

2.  ADF 

3.  IFF  (Upper)  and  UHF  Data  Link 

4.  Radio  Beacon  Set 

5.  UHF  No.  1  and  TACAN  Upper 

6.  HF  Dorsal 
HF  Vertical 

7.  IFF  Lower 

8.  Localizer  (2) 

9.  Low  and  Medium  Frequency  Radar 
Homing  (4) 

10.  Forward  Radar  Warning  (2) 

11.  High  Frequency  Radar  Homing  (4) 

12.  Terrain  Following  Radar  (2) 

13.  Attack  Radar 

14.  AN/ALQ-94  ECM  No.  3 
AN/ALQ-94  ECM  No.  5 
AN/ALQ-94  ECM  No.  7 

15.  Radar  Altimeter 

16.  AN/ALR-62 

17.  AN/ALQ-94  High  Band  Wing  Glove  (4) 
AN/ALQ-94  Medium  Band  Wing  Glove  (2) 
AN/ALQ-94  Low  Band  Wing  Glove  (4) 
AN/ALQ-94  Mid  Band,  Transmit  Wing 
Glove  (4) 

18.  AN/ALR-62  (2) 

19.  Aft  Radar  Warning  (2) 

20.  AN/ALQ-94  ECM  No.  9  LH  Assembly 
(3  antennas  per  assembly) 

AN/ALQ-94  ECM  No.  9  RH  Assembly 
(3  antennas  per  assembly) 

21.  UHF  No.  2  and  TACAN  Lower 

22.  AN/ALQ-94  ECM  No.  3 
AN/ALQ-94  ECM  No.  5 
AN/ALQ-94  ECM  No.  7 

23.  Marker  Beacon 


12Z519-7 

12Z517-1 

AS-909/ARA-48 

11D02010G-6 

AN/URT-27  or  -33 

11D020100-6 

12T501-807 

12T010-849 

AT-741B/A 

TBD 

LH  Installation  12E2239-5 


RH  Installation  12E2239-6 

AS-2136/APQ-110 

AS-1749/APQ-113 

12E2907-1 

12E2908-1 

12E2909-1 

LG81G3 

311190-1 

12E2989-1 

12E2987-1 

12E2988-1 

12E2999-1 

12E2982-1 

12E805-1 

12E2910-1 

12E2910-1 

11D20100-3 

12E2907-1 

12E2908-1 

12E2909-1 

16D00500 
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Figure  7-1.  ANTENNA  LOCATIONS  (TYPICAL) 


8.  INTERFACE  DATA 


This  section  contains  examples  of  interface  signal  characteristics. 
These  data  were  extracted  from  applicable  sections  of  the  Interface  Control 
Documents  (ICDs)  for  integration  of  GPS  user  equipment  in  the  F-111A  air¬ 
craft.  Each  sheet  discusses  a  particular  signal.  The  top  line  contains 
the  signal  name,  type  of  signal  (digital,  analog,  descrete,  or  synchronous), 
signal  source  and  load,  and  whether  the  signal  is  an  input  or  output  of  the 
GPS  user  equipment.  A  functional  description  follows,  together  with  a 
description  of  the  signal's  characteristics. 


V-O 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

Bearing 

Synchro 

FROM 

TO 

UE 

HSI  and  BOHI 

Functional  Description 

Provides  angular  Information  to  the  bearing  pointer*  to  display  relative 
bearing  of  the  aircraft's  present  position  to  selected  waypoint.  The  relative 
bearing  Is  the  difference,  In  degrees,  between  the  lubber  line  and  the  bearing 
pointer  as  read  from  the  compass  card. 

•No.  1  pointer  on  BOH! 


Ignat  Characteristics 


RANGE:  0°  to  360° 

ACCURACY:  *0.5° 

IHOEX  REFERENCE:  Aircraft  Heading 
POSITIVE  DIRECTION  SENSE:  Increasing  Bearing 
SCALE  .FACTOR:  1°  •  10 
RESOLUTION:  HSI  ♦  2.5°.  BOHI  *  0.5° 


Electrical  Characteristics  (continued  on  next  page) 

LOAD:  1)  HSI,  AQU-4/A,  Bearing  Pointer,  3-W1re  Synchro.  Bendlx  Type 
AY-500-5  or  equal 

2)  BOHI,  ESI 65001 *00 ,  No.  1  Pointer,  3-W1re  Synchro,  Bendlx 
Type  AY-100  HY-59-A1  or  equal 

SOURCE:  (TBO-1) 


Interconnection  Data 

wire  Type  I  No.:  Twisted  Triad 
Wire  Size:  No.  22  AWG 


A/C:  F-111A/E 
REF:  MIL-1-27848 
12R5-4-S5-3 
1F-111A-2-18-1 
1F-H1E-2-1C-1 


A 

f 

I 

1 

1 

acatf 

jtiv 

IC0-6PS-0I4  1  017 
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ELECTRICAL  CHARACTERISTICS 


L0AD1 

LOAD  2 

HSI,  AQU-4/A,  Searing  Pointer, 

3-W1re 

BDHI ,  E  5165001400.  No. 

1  Pointer. 

Synchro,  Bendlx  Type  Ar- 500*5  or  equal 

3-W1re  Synchro,  Bendlx  Type  AY-100  HY-59- 

A1  or  equal 

ROTOR 

Input  Voltage 

26 

Volts 

Primary  Winding 

Stator 

frequency 

400 

Cycles 

Primary  Voltage  (400  Hi) 

11.8 

volts 

Input  Current 

— 

ma 

Secondary  Voltage 

20.3 

volts 

Input  Power 

.. 

Watts 

Input  Current 

.020 

Amps 

Resistance  (DC) 

530 

Ohms 

Input  Power 

.060 

Watts 

Max.  Error  Spread 

♦6 

Minutes 

Max.  Null  Voltage 

To 

mv 

Zro 

595  ♦  J2130 

Zso 

750  ♦  J369 

Rotor  DC  Resistance 

409 

Ohms 

Stator  DC  Resistance 

1200 

Ohms 

STATOR 

Input  Voltage 

11.8 

Volts 

Input  Current 

2a 

ma 

Input  Power 

0.090 

Watts 

Resistance  (DC) 

188 

Ohms 

Rotor  Output  Vol tags 

19 

Volts 

Phase  Shift  (S  to  R) 

15 

Oegrees 

Accuracy  (Max) 

15 

Minutes 

Null  Voltage  (Max) 

50 

mv 

IMPEDANCE 

Zso 

222  *  1470 

Ohms 

Zro 

940  *  J2260  Ohms 

Zrss 

1050  +  j450  Ohms 

SIGNAL  NAME 


Distinct,  Units 


INTERFACE  SIGNAL  CHARACTERISTICS 


TYPE  I/O 


HSI  ;  BDHI 


Functional  Description 

Provides  angular  Information  to  rotate  the  units  digit  In  the  range  window. 
Displays  aircraft  present  position  distance  to  selected  waypoint  In  1  n*  incre¬ 
ments  (0.5  nm  Indexed).  Driven  Independently  of  other  digits,  but  read  In  con¬ 
junction  with  them  In  order  to  provide  the  least  significant  digit. 


Signal  Characteristics 

RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  ♦  0.1  (♦  3.6U) 

INOEX  REFERENCE:  0 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  •  1  nuneral 
RESOLUTION:  *3° 


Electrical  Characteristics  (continued  on  next  page) 

LOAD:  1)  MSI,  AQU-4/A,  Distance  Display,  3-W1re  Synchro,  Clifton  Type 
CRC-8-A-1  or  equal 

2)  80HI,  E516S001400,  Distance  Display,  3-Hire  Synchro,  Bendlx 
Type  AY  080-DD-46-A1  or  equal 

SOURCE:  (TBD-1) 


Interconnection  Data 

Wire  Type  J  No.:  Two  Single  Conductors  (X,  Y)  * 
Wire  Size:  No.  22  AWG 

Note:  "Z"  grounded  through  26  Vac  common. 


F-111A/E 
MIL.- 1  -  27848 
T.O.  1 2R5-4-65-3 
1F-111A-2-18-1 
1F-111E-2-1R-1 


1CD-GPS-014  l  017 
”  I  «■'  10-4 


ELECTRICAL  CHARACTERISTICS 


HSI,  AQU-4/A,  01*t»net  Oljpliy,  3-tMr* 
Synchro,  CHfton  Typ«  CRC-8-A-1  or  »qu«1 


BOHI ,  E51 65001 400,  OllUne*  Display, 
3-Wir*  Synchro,  B*n41x  Typt,  AY  080-00- 
46-A1  or  tqu*l 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

Olstance  Tens 

Synchro 

FROM 

TO 

UE 

HSI  1  BOH  I 

functional  Description 

Provides  angular  Information  to  rotate  the  tens  digit  In  the  range  window. 
Displays  aircraft  present  position  distance  to  selected  waypoint  In  10  nm  incre¬ 
ments.  Driven  independently  of  other  distance  digits  but  read  In  conjunction 
with  them. 


Signal  Characteristics 


RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  ♦  0.1  ( ♦ 3 . 6° ) 

IfiOE*  REFERENCE:  0 

POSITIVE  0 1 RECTTON  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  •  1  numeral 
RESOLUTION:  *3° 


Electrical  Characteristics  (continued  on  next  page) 

LOAD:  1)  HSI,  AQU-4/A,  Distance  Display,  3-W1re  Synchro,  Clifton  Type 
CRC-8-A-1  or  ecual 

2)  BQh : ,  E5165001400,  Distance  Display,  3-wire  Synchro,  Bendlx 
Type  AY  080-00-46-A1  or  equal 

SOURCE:  '(TPO-1) 


Interconnection  Data 

W1re  Type  i  No.:  Two  Single  Conductirs  (X,  Y) 
Wire  'Size:  No.  22  AWG 

Note:  "Z"  grounded  through  25  Yac  conmon. 


A/C:  F-111A/E 
REF:  NIL- 1-27848 
1 2R5-4-65-3 
1F-11 1A-2-18-1 
1F-1 1  IE-2-18-1 


ICD-GPS-014  1  017 
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ELECTRICAL  CHARACTERISTICS 


LOAO  2 


BDHI.  E51 65001 <00,  Distance  Display, 
3-W1r*  Synchro,  Bendlx  Typ*  AY080-D0- 
46-A1  or  equal 


Primary  Winding 

Rotor 

Primary  Winding 

Rotor 

Primary  Voltage  (400  H:, 

26 

Volts 

Primary  Voltagt  (400  Hi)  26 

Volts 

Secondary  Voltage 

11.8 

Volts 

Secondary  Voltage 

11.8 

Volts 

Input  Current 

100 

me 

Input  Current 

187 

IM 

Input  Power 

.54 

Watts 

Input  Power 

1.1 

Watts 

Accuracy 

30 

Pee  t 

Max.  Error  Spread 

♦1.25 

Oegrees 

Impedance.  Zro  54 

♦  j  260 

Impedance.  Zro 

32  ♦"* J 1 50 

Impedance.  Zso-  12 

♦  j<5 

Impedance,  Zso 

6.8  ♦  j 26 

Impedance,  Zrs 

57  ♦  J14 

Rotor  DC  Resistance 

37 

Ohms 

Rotor  OC  Resistance 

24 

Ohms 

Stator  OC  Resistance 

12 

Ohms 

Stator  OC  Resistance 

7.3 

Ohms 

Phase  Shift 

8.5 

Oegrees 

MSI,  AQU-4/A,  Distance  Display,  3-W1re 
Synchro,  Clifton  Typ*  CRC-8-A-1  or  equal 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

type 

I/O 

FROM 

Distance,  ndreds 

Synchro 

0 

UE 

TO 


KSI  l  BOH  I 


Functional  Description 

Provide*  angular  Information  .0  rotate  the  hundreds  digit  In  the  r»nge 
window.  Displays  aircraft  present  oosition  distance  to  the  selected  waypoint  In 
100  rm  Increments.  Driven  independently  of  the  other  distance  digits,  Out  read 
In  conjunction  with  them  In  order  to  provioe  the  most  significant  digit  for  the 
distance  value. 


Signal  Characteristics 

RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  *0.1  (♦  3.6°) 

INDEX  REFERENCE:  0 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  ■  1  numeral 
RESOLUTION:  *3° 


Electrical  Characteristics  (continued  on  next  Dago; 

LOAD:  1)  MSI,  AQU-4/A.  Distance  Display,  3-wire  Synchro,  Clifton  Type 
CRC-8-A-1  or  eoual 

2)  BOH  I ,  £$165301400.  Distance  Dinlay,  3-Wire  Synchro,  Bondix 
Type  AY  080-00-»6-Al  or  eoual 

SOURCE:  (T8D-1 ' 


Interconnection  Data 

wire  Type  t  No.:  'wO  3  *  ngle  Concuctors  (X,  Y ) 
Wire  Size:  No.  22  AWG 

Note:  "Z"  grounded  thrdugn  AC  comon. 


A/C:  F-l 11A/E 
REF :  HIL-I-27848 
1 2R5-4-65-3 
iP.inA-2-i8-i 
1E-11IE-2-18-1 


icd-gps-oh  i  oir 

nrr  ;  3 . 3 


ELECTRICAL  CHARACTERISTICS 


H5I,  AQU-4/A,  Distance  Display,  3-W1re 
Synchro,  Clifton  Type  CRC-8-A-1  or  equal 


BDHI ,  E51650QU00,  Distance  Display, 
3-W1re  Synchro,  Bendlx  Type  AY080-DD- 
46-A1  or  equal 


INTERFACE  SIGNAL  CHARACTERISTICS 


L 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Thousand.  Digit 

Discrete 

B 

UE 

HSI 

Functional  Description 


Provides  a  discrete  output  signal  to  operate  the  thousand  digit  of  tha  HSI 
when  tht  distance  to  a  selected  waypoint  Is  greater  then  999  nautical  miles. 


Signal  Characteristics 

Thousand  Digit  In  View:  28  Vdc  applied 
Thousand  Digit  Out  of  View:  28  Vdc  net  applied 


Electrical  Characteristics 

LOAD:  HSI  (AQU-4/A),  thousand  digit  shutter 
Input  Voltage:  28  Vdc 
Input  Current:.  150  ma 


SOURCE:  (TBO-1) 


Interconnection  Data 


INTERFACE  SIGNAL  CHARACTERISTIC'. 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

To-From 

.  Analog 

n 

UE 

HSI 

Functloml  Description 


Provides  a  d.e.  analog  signal  to  drlv#  th#  To-From  Indicator.  If  th# 
aircraft  Is  flying  toward  th#  waypoint  »nd  h«t  not  1nterc*pt#d  *  reference 
lin#  perpendicular  to  th#  aircraft  ground  track  #nd  t'Tugh  the  waypoint, 
th#  Indication  will  b#  To.  One#  past  th#  waypoint  r#<-»-«nc«  line,  th*  Indi¬ 
cation  will  b«  From  as  long  as  this  waypoint  is  still  s*1«ct*d. 


Signal  Characteristics 


RANGE:’  To  ■  +225  ua  Max 
Blank  ■  no  signal 
From  •  -225  pa  Max 


Electrical  Characteristics 


LOAD:  HSI  (AQU-4/A) ,  To-Fro«  Arrow,  meter  movement  200  Ohms  *  IS  resistance 
SOURCE:  (TBO-I) 


Interconnection  Data 


wire  Type  4  No.:  Twisted  Fair 
Wirt  sue:  No.  22  AWG 


A/C:  F-111A/E 


1F-111A-2-18-1 

KM 

•••  mi 

. . 

1F-111E-2-18-1 

A 

icn-iii’S-oia  f.  017 

«U»I 
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INTERFACE  SIGNAL  CHARACTERISTIC 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Horizontal  Deviation 

Analog 

0 

UE 

Flight  Director 
Computer 

Functional  Description 

Provides  a  variable  d.c.  signal  that  Indicates  the  displacement  of  the  air¬ 
craft  to  the  left  or  right  of  a  selected  course.  The  displacement  represented  by 
the  Indicating  device  will  be  controlled  by  LIE  software  and  will  be  dependent  upon 
aircraft  flight  phase.  Deflection  of  the  Indicating  device  may  represent  angular 
displacement  (e.g.,10  for  a  TACAN  approach;  2.5°  for  IIS)  or  distance.  For  an 
area  navigation  system,  the  Area  Navigation  Subcommittee  of  the  Air  Transport 
Association's  Air  Traffic  Control  Committee  has  recommended  the  following  ranges 
for  the  flight  mooes  Indicated:  (a)  Enroute:  2-6  miles  full  scale,  (b> 

Terminal :  1-2  miles  full  scale  and  (c)  Approach:  600-3000  feet  full  scale. 

rhpicn  of  presentation  (dl stance/degrees )  and  scales  art  (TBD-1). _ 

Signal  Characterise cs 

RANGE:  0  to  *150  u a 

RESOLUTION:  3“ua 

ACCURACY:  +10  vJ 

INDEX  REFERENCE:  Selected  course 

POSITIVE  DIRECTION  SENSE:  Fly  right  (♦) 

SCALE  FACTOP..  75  ua/dot  on  the  Indicator. 

nistanc»/anguler  displacement  scale  factor  (T8D-1) 


Electrical  Characteristics 

LOAO:  Flight  Director  Computer,  CPU-76/A,  1000  Ohms  +  3t 
SOURCE:  (T30-1 ) 


Interconnection  uata 

wire  Type  &  No.:  Twisted  Pair 
wire  Site:  No.  22  AWG 


A/C:  F-U1A/E 

REF:  MIL-I-278A8  ARINC  Characteristic  532-5 

MIL -C-83013 
1F-UIA-2-18-1 
lE-illE-2-18-1 


M 

A 

■** 

ICG-GPS-014  1  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAHE 


Horzontal  Deviation  Discrete 

FI  *g 


Flight  Olracto r 

Computer 


Functional  Description 

Provides  *  discrete  signal  to  operate  the  deviation  warning  flag  or  circuit 
whan  tha  davlatlon  data  Is  unreliable  or  a  malfunction  has  occurred  In  the 
course  deviation  circuitry. 


Signal  Characteristics 

RANGE:  Deviation  signal  valid:  245-S00  mv. 
Deviation  signal  Invalid:  *180  mv 


Electrical  Characteristics 

LOAD:  Flight  Director  Computer,  CPU-76/A,  1000  Ohms,  +3*  resistance 
SOURCE:  (TBO-1) 


Interconnection  Oata 

Hire  Type  &  No. : 

Twisted  Pair 

Hire  Site: 

No.  22  AHG 

A/C:  F- 111  A/E 
REF:  HIL-l-27848 
MIL-C-8301 3 
1F-111A-2-18-1 
1F-111E-2-18-1 


ICD-GPS -014  f.  017 
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INTERFACE  SIGNAL  CHARACTERISTIC 


SIGNAL  NAME 

typc 

I/O 

FROM 

TO 

Vertical  Deviation 

Analog 

0 

UE 

Flight  Director 
Computer 

Functional  Description 

Provides  a  variable  d.e.  signal  that  Indicates  the  displacement  of  the  air¬ 
craft  above  or  below  a  desired  flight  path.  The  displacement  represented  by  the 
Indicating  device  will  be  controlled  by  UE  software  and  will  be  dependent  upot. 
aircraft  flight  phase.  Deflection  of  the  Indicating  device  may  represent  angular 
displacement  (e.g.,  0.5°  for  ILS)  or  distance.  For  an  area  navigation  system, 
the  Area  Navigation  Subcommittee  of  the  Air  Transport  Association's  Air  Traffic 
Control  Comnlttee  has  recommended  the  following  ranges  for  the  flight  modes 
Indicated:  (a)  Enroute:  200  to  2000  feet  full  scale,  (b)  Terminal:  60-200  feet 
full  scale  and  (c)  Approach:  40-100  feet  full  scale.  Choice  of  presentation 
(dlstance/degrees)  and  scales  are  (T3D-1). 


Signal  Characteristics 

RANGE:  0  to  ♦  ISO  ua 
RESOLUTION:  T  pa 
ACCURACY:  +10  u  a 

INDEX  REFERENCE:  Desired  flight  path 
POSITIVE  DIRECTION  SENSE:  Fly  Down  (♦) 

SCALE  FACTOR:  75  ua/dot  on  the  Indicator. 

01  stance/angular  displacement  scale  factor  (TCD-1) 


Electrical  Characteristics 

LOAD:  Flight  01  rector  Computer,  CPU-76/A,  1000  Ohms  ♦  31 
SOURCE:  (T80-1) 


Interconnection  Data 

Mire  Type  A  No.:  Twisted  Pair 
Wire  Site:  No.  22  AWG 


A/C:  F-111A/E 
REF:  MIL-C-83013 

1F-U1A-2-17-1 
1F-111E-2-X7-1 
ARINC  Characteristic  582-5 


A 

ICD-GPS-014  S  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

vertical  Deviation 
Flag 

Discrete 

B 

UE 

Flight  Director 
Computer 

Functional  Description 

Provides  <  discrete  signal  to  the  Flight  Director  Computer  when  the  UE 
vertlcel  deviation  signal  1$  unreliable.  This  signal  Is  similar  to  glldeslope 
flag  signal. 


Slgnel  Characteristics 

RANGE:  Deviation  signal  valid:  245-500  r.v. 
Deviation  signal  invalid:  «180  mv. 


Electrical  Characteristics 

LOAD:  Flight  Director  Computer,  CPU-76/A.  1000  01ms  ♦ 
SOURCE:  (TSO-1) 


Interconnection  Data 


wire  Type  i  No.:  Twisted  Pair 
wire  site:  No.  22  AWG 


INTERFACl  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

Digital  Output 

Data 

Digital 

FROM 

TO 

UE 

IBNS 

functional  Description 

'  ?n)vfd#$  position,  velocity  and  tint  and  other  parameters  (TBD-3)  to  the 
IBNS  to  update  the  Inertial  Navigation  Set  And  to  aid  In  navigation  and 
bombing  solutions.  (See  Appendix  II.) 


S;anal  Characteristics 


Hord/Frame  Structure:  (TBO-3) 
Information  Identifier:  (T8D-3) 
Data  Standard:  (T80-3) 

Timing  Tolerances:  (TBO-3) 


Electrical  Characteristics 


(TBO-3) 


In:e  ■'Connect!  on  Lata 


(TBO-3) 


A/r.:  F-1UA/E 

riF  : 


1CD-GFS-01A  A  01? 

I  —  *lVl7 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


Magnetic  Heading  Sy'irhro 


FROM 

TO 

AFRS-Electronic 
Control  Amplifier 

UE 

Functional  Description 

Provides  angular  reference  signal  of  aircraft  heading  relative  to  magnetic 


Signal  Characteristics 

RANGE:  0°  to  360° 

ACCURACY:  ♦ 0.5 0 

INDEX  REFERENCE:  Magnetic  North 
POSITIVE  DIRECTION  SENSE:  Nose  Right 
SCALE  FACTOR:  la  ■  1° 

RESOLUTION:  (TBD-3) 


Electrical  Characteristics  {continued  on  next  page) 

SOURCE:  Auxiliary  Flight  Reference  System,  Electronic  Control  Amplifier 
(ASK  25A/A24G-26),  3-Wire  Synchro,  Clifton  CGH-8-A-7  or  equal 

LOAD:  (TBO-1) 


Interconnection  Data 

Wire  Type  S  No.:  Twisted  Triad 
Wire  Size:  No.  22  AlrfG 


A/C:  F-111A/E 
REF:  “R-C-38418 

T.O.  IF-i 1 IA-2-12-1 
T.O.  5F1-21-3 
T.O.  5F4-21-4 
T.O.  Tr-I TIE-2-1 2-1 


IEO-GPS-014  &  01? 
[~  IQ-18 


ELECTRICAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

True  Airspeed 

Synchro 

INTERFACE  SIGNAL  CHARACTERISTICS 


Central  Air 
Data  Computer 


Functional  Description 

Provides  an  Input  of  true  airspee  In  synchro  format. 


Signal  Characteristics 

RANGE : 

ACCURACY: 

INOEX  REFERENCE:  (TBO-2) 

POSITIVE  DIRECTION  SENSE: 

SCALE  FACTOR: 

RESOLUTION: 

Electrical  Characteristics  (continued  on  next  page) 

SOURCE:  Central  Air  Data  Computer,  1900533-4.  3-Hire 
tyoe  ay  COOS  16A7  or  equal 

• 

LOAD:  (*80-1) 

Synchro,  Bend  lx 

Interconnection  Lata 

Wire  iype  i  No.;  2  Shielded  Conductors  (X,  v) 

Wire  Site:  No.  22  AWG 

Note:  "Z"  ties  to  shield  ground 

A/C:  F-lilA/' 

REF:  7.0.  SFS-4-7  7-3 

T.O.  IF-ImA-J-iS-1 
T.O.  K-ll  IE-2-16-1 


IC0-GPS-014  S  i’17 

10- Zo” 


w 


ELECTRICAL  CHARACTERISTICS 


SOURCE  1 

Synchro,  8end1x  Type  AY  300S  16A7 
or  equal 

Prlm*>-y  Winding 
Input  Voltage 
Input  Currant 
Input  Power 
Output  Voltage  (Max) 
Phase  Shift 
DC  Rotor  Resistance 
X  Stator  Resistance 
Impedance,  Zro 
Impedance,  Zso 
Max  Null  Voltage 
Accuracy  (Max  error 
spread) 


Rotor 

26  Vac.  400  Hz 
91  ma 
0.6  watts 
11.8V 
9.5s  lead 
SO  ohms 
16  ohms 

70  ♦  J305  ohms 
16. 3  ♦  J50  ohms 
30  mv 

♦10  minutes 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


TYPE 

I/O 

FROM 

TO 

Synchro 

I 

Central  Air 

Data  Computer 

UE 

Functional  description 

Provides  an  Input  oF  barometric  altitude  In  synchro  format. 


Signal  Characteristics 


RANGE: 

ACCURACY: 

INDEX  REFERENCE: 

POSITIVE  DIRECTION  SENSE: 
SCALE  FACTOR: 


(TBD-2) 


Electrical  Characteristics  (continued  on  next  page) 

SOURCE:  Central  Air  Data  Computer,  1903633-4,  3-wlre  synchro 
Bendlx  type  AY  300C  43A1  or  equal 

LOAD:  (T8DG) 


Interconnection  Data 

Wire  Type  s  No.:  Shielded  Pair  and  One  Shielded  Conductor 
Hire  Site:  No.  22  AWG 


A/C:  F-111A/E 
REF:  T.O.  5F5-4-17-3 

T.O.  1F-11 1A-2-16-1 
T.O.  1 F-1 1  IE-2-16-1 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


Blinking  Pulses 


TYPE 

I/O 

FROM 

TO 

Pulse 

I 

Interference 

Blanker 

UE 

Functional  Description 


The  Interference  blinker  provides  blinking  pulses  to  prevent  Interference 
between  systems  operating  In  the  same  frequency  spectrum. 


Signal  Characteristics  (see  pages  10-24  and  10-251 


Electrical  Characteristics 


SOURCE:  Interference  Blanker,  MT-81C3/A 
LOAD:  (TBO-1 ) 


Interconnection  Data 

Hire  Type  a  ho.:  Coaxial  Cable,  RS-52  C/U 


A/C:  F-111A/E 
REF:  T.O.  1 2P3-4-22-1 2 
T.O.  1F-1 1 1A-2-22 
T.O.  1F-1 1  IE-2-22 


ICD-GPS-014 
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Blanking  Pulse  Characteristics 
(continued) 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Pitch 

Synchro 

I 

■  - 

AFRS 

UE 

functional  Description 

Provides  »n  Input  signal  proportional  to  fusalaga  pitch  attltuda  with 
respect  to  th«  earth's  horizon.  Signal  amplitude  Is  proportioned  to  wount 
of  fuselage  displacement  from  level  flight  and  phase  Indicates  direction  of 
displacement 


Signal  Characteristics 

RANGE:  0°  to  *90° 

ACCURACY:  *0.5° 

INCCX  REFERENCE:  0°  Pitch 
POSITIVE  DIRECTION  SENSE:  Nose  Up 
SCALE  FAuTOR:  1°  *  1° 

RESOLUTION:  (T80-3) 


Electrical  Characteristics  (continued  on  next  page) 

SOURCE:  AFRS,  3-Hire  Synchro,  Clifton  Type  CGH-8-A-7  or  equal 
Electronic  Control  Amplifier  (ASK-25A/A24G-26) 

LOAD:  (TBO-1) 


Interconnection  Cata 

Hire  Type  t  No.:  Twisted  Triad 
Hire  Site:  No.  22  AWG 


a/c-  F- il 1  A/E 

d£f.  T.O.  1F-1 1 1A-2-1 2-1 ,  T.O.  5F4-C-21-3, 
T.O.  SFA-2-21-4,  MIL-C-38418 
T.O.  1F-111E-2-12-1 


1CD-GPS-01*  A  017 


ELECTRICAL  CHARACTERISTICS 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Roll 

Synchro 

I 

AFRS 

UE 

functional  Description 


Provide*  »n  Input  signal  proportioned  to  fuselage  roll  attitude  with 
reference  to  the  earth's  horizon.  Signal  amplitude  Is  proportioned  to 
amount  of  fuselage  displacement  from  level  flight  and  phase  Indicates 
direction  of  displacement 


Signal  Characteristics 

RANGE:  0°  to  *90° 

ACCURACY:  +0.5° 

INDEX  REFERENCE:  Zero  Roll 

POSITIVE  DIRECTION  SENSE:  Right  Wing  Down 

SCALE. FACTOR:  1°  «  1° 

RESOLUTION:  (TB0-3) 


Electrical  Characteristics  (continued  on  next  page) 

SOURCE:  Auxiliary  f’1ght  Reference  System,  Electronic  Control  Amplifier 
(ASK-25A/A24G-26),  3-W1re  Synchro,  Clinton  CGH-8-A-7  or  equal 


LOAD:  ITSD-l! 


Interconnection  Data 

wire  Type  l  NO.:  Twisted  Triad 
Wire  Size:  No.  22  awG 


A/C:  F-111A/E 

REF:  T . 0 .  IF. 11 1A-2-12-1 ,  T.U.  5F4-21-3. 
T.O.  5F4-21-4,  MIL-C-33413 
T.O.  JF-1 1  IE-2-12-1 


ICD-GPS-014  S  017 


electrical  characteristics 


SOURCE  1 


Synchro.  Clifton  Type  CGH-8-A-7 
or  tout  I 


Input  Voltage 
Input  Current 
Input  Power 
Output  Vol tage  (max) 
Sensl tlvl ty 
Phase  Shift 
OC  Rotor  Resistance 
DC  Stator  Res1ttar.ee 
Imoedance  Zro 
Imoedance  Zso 
Impeoance  Zrss 
*a«  hull  Voltage 
Ac  curacy  (max  error 
spread! 


11 SV  400  Ht 
29  ma 
0.8w 
11.8V 

20J  mv/deg 

700  Ohms 
10.4  Ohms 

950  ♦  j 3 ,  850  Ohms 
10  *  j3f  Ohms 
1 550  *  j42Q  Ohms 
75  m 

14  minutes 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Digital  Input 

Data 

Oigi  tal 

I 

IB. ‘IS 

UE 

Functional  Description 


Provides  the  UE  with  position,  velocities,  covariances  and  other 
parameters  (T80-3).  (See  Appendix  II.) 


Signal  Characteristics 


Word/Frame  Structure:  (TSO-3) 
Information  Identifier:  { T80- 3 ) 
Data  Standard:  (T80-3) 

Timing  Tolerance:  (TBO-3) 


Electrical  Characteristics 


(TBO-3) 


Interconnection  Uata 

(TBO-3) 


/C :  F-llIA/E 
feF: 


ICD-GPS-0 1-l  t  ,)17 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


Course  Set 


type 

I/O 

FROM 

TO 

Synchro 

I 

HSI 

UE 

Functional  Description 

Provides  an  electrical  reference  signal  of  the  course  manually  selected 
by  the  Course  Set  control  on  the  hsi  .  This  signal  will  be  used  by  the  Lit  as 
a  reference  for  positioning  the  course  deviation  and  To-From  indicators  on 
the  HSI. 


Signal  Characten’sfcs 

RANGE:  0°  to  350° 
ACC’JRACT:  -0.53 
peso:  ii-ifiN-  i  r.o 


RESOLU'ION:  !.0° 

INDEX  REFERENCE  Magnetic  uortn 

POSITIVE  DIRECTION  SENSE:  Rignt  Hand  Increments 

SCALE  TACTOR:  r*lS 


Electrical  Char acteri s ti cs  (Continued  on  next  page) 

SOURCE:  HSI  (AQU-4/A),  Course  Resolver,  Kearfott  Type 
CP40R310S3  or  eoual 
LCAO.  r.30-1) 


Intercomectipn  Data 

wire  *,oe  4  No.  Seven  sing’e  conductors  (twisted) 
Hi '•  Size  No.  ii  A«G 


A/C:  F-lilA/E 
REF:  IF-lIlA-E-Ig-l 

MIL- I-E7S-2 
5FB-16-A-3 
5F8-16-A-4 


IC0-GPS-014  l  01/ 
.31 


CUrrr.lCAL  CHARACTERISTIC1; 


SOURCE 

HSI,  AQU-4/A,  Course  Resolver, 

Ketrfott  Type  CR40931018  or  equal 

Primary  Winding 

Rotor 

Input  Voltage 

26  Vac 

Frequency 

400  Ht 

Input  Current 

20  ma 

Input  Power 

150  mw 

Input  Impedance 

1680  A73. 5°  ohms 

Output  Impedance 

1400  [ViF  ohms 

DC  Resistance  (rotor) 

190  ohms 

DC  Resistance  (stator) 

170  ohms 

Output  Voltage 

22  Vac 

Sensitivity 

384  mv/deg 

Maximum  null  Voltage 

46  mv 

Maximum  error  from 

10  minutes 

electrical  zero 

Transformation  ratio 

.846  . 

9.  FUTURE  MODIFICATIONS 


Table  9-1  lists  the  avionics  suite  expected  to  be  installed  in  each 
of  the  F-lll  family  aircraft  by  1985.  This  chart  is  useful  for  comparing 
the  members  of  the  F-lll  family.  Figures  9-1  and  9-1  show  current  and 
planned  equipment  bay  space  allocations.  Here,  the  Ballistics  Computer  is 
shown  removed  in  the  planned  arrangement.  The  KY-28  Secure  Voice  has  been 
located  in  the  right-hand  equipment  bay.  Other  systems  added  are  AN/ALQ-137, 
AN/ALR-62,  GPS,  and  AN/ARC- 164. 

GPS  UE  will  physically  and  functionally  replace  the  AN/ARN-118  TACAN 
System.  The  GPS  receiver  will  be  installed  at  the  present  TACAN  location 
under  Door  1202.  The  antenna  is  installed  above  the  forward,  right-hand 
equipment  bay. 

The  AN/ARC-164  is  planned  to  replace  the  ARC-109  in  most  F-lllAs  by 
1985.  The  AN/ARC-164  Radio  Set  has  two  basic  configurations,  the  console 
mount  and  the  remote  mount. 
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|  Table  9-1.  PRINCIPAL  AVIONICS  TO  BE  INSTALLED  IN  THE  F-Ill  FAMILY  BY  198S  | 
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10.  DATA  SOURCES 


The  following  sources  of  data  were  used  in  preparing  this  summary: 

•  Aircraft  and  avionics  configuration  data  assembled  by  ARINC  Research, 
principally  in  the  form  of  copies  of  applicable  sections,  tables, 
and  figures  from  the  aircraft  technical  orders,  as  well  as  from 
equipment  technical  orders  listed  at  the  end  of  this  section. 

•  Avionics  Planning  Baseline  Document  -  October  1978 

•  GPS  Phase  II  User  Equipment  Interface  Requirements  for  the  F-111A 
Aircraft;  1  September  1977 
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(#25  miss) 

10-1 


V9C 


List  Of  Technical  Orders 
(continued) 


T.O.  # 

Title 

Change 

Date 

1F-111A-4-14 

Auto  Direction  Finder  Consnun- 
ications  TACAN,  &  IFF  Systems 

2 

7/23/76 

1F-111A-4-17 

Penetration  aids  and  Electronic 
Counter  Measures 

Basic 

7/16/76 

1F-111A-4-19 

Parts  Index 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relating  to  the  integration 
of  additional  avionics  into  the  F-111E  aircraft. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code:  ASD/AXP 
Wright-Patterson  AFB ,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  Corporation  under  Contract  F336S7-79-C-0567 . 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 


2.  COCKPIT  SPACE 


2.1  Available  Control  Panel  Space 

Figures  2-1  through  2-5  depict  the  consoles  and  instrument  panels  for 
the  F-111E.  In  the  present  F-lllE  cockpit  configuration,  blank  control 
pane*  space  is  limited.  Two  small  blank  panels  exist,  one  on  the  left  con¬ 
sole  and  one  on  the  right  console. 

A  1-3/4  inch  high  by  5-3/4  inch  wide  space  is  available  on  the  left 
console,  between  legend  numbers  9  and  10  of  Figure  2-3.  This  space  is 
near  the  rear  of  the  console. 

On  the  right  console,  a  2-3/8  inch  high  by  5-3/4  inch  wide  blank  space 
exists.  This  space  is  located  between  legend  numbers  1  and  17  of  Figure 
2-5  and  is  within  convenient  reach  of  the  Weapons  Systems  Officer. 

2.2  Displays 

Currently  all  of  the  F-lllE  oscilloscope  displays  are  in  the  Right  Main 
Instrument  Panel  (Figure  2-2,  legend  1,  4,  and  10,  Terrain  Following  Radar 
Scope  Panel,  RHAW  Scope  Panel,  and  Attack  Radar  Scope  Panel,  respectively. 
The  ASG-23  optical  sight  display  does  not  have  any  alphanumeric  characters 
or  symbol  capability  potential. 
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MASTER  CAUTION  LIGHT 
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TAKE-OFF  TRIM  INDICATOR 
LIGHT 
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BOMB-NAV  DISTANCE/TEST 
INDICATOR 

RIGHT  MAIN  CAUTION  PANEL 
ANTENNA  SELECT  PANEL 
EXTERNAL  ENVIRONMENTAL 
CONTROL 

RADIO  COMPASS  CONTROL  PANEL 
CONTROL  SURFACE  POSITION 
INDICATOR 

DUAL  BOMBING  TIMER 
LEFT  MAIN  CAUTION  PANEL 
INSTRUMENT  SYSTEM  COUPLER 
CONTROL  PANEL 
LANDING  GEAR  POSITION 
INDICATOR 
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POSITION  INDICATOR 
LANDING  GEAR  CONTROL  PANEL 
AUXILIARY  (Pwrklnu)  BRAKE 
HANDLE 

ARRESTING  HOOK  RELEASE 
HANDLE 

AGENT  DISCHARGE/FIRE  DETECT 
TEST  SWITCH 

EXTERNAL  STORES  JETTISON 
BUTTON 

FIRE  PUSKBOTTON/WARNING 
LIGHTS 

TOTAL  TEMPERATURE  INDICATOR 

WARNING  LAMPS 

AIRSPEED  -  MACH  INDICATOR 
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Figure  2-1 .  LEFT  MAIN  INSTRUMENT  PANEL 
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Figure  2-2.  RIGHT  MAIN  INSTRUMENT  PANEL 


2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 


/K  12. 

A  13- 
NOTES  : 

A  AFTER  T.O.  1F-111E-521 
A  RELATED  AFTER  T.O.  1F-111E-52 ID 


AIR  REFUEL  RECEPTACLE  LIGHT 
CONTROL  KNOB 

ALTERNATE  GEAR  DOWN  HANDLE 

FUEL  CONTROL  PANEL 

TFR  CONTROL  PANEL 

CREW  MODULE  EJECTION  HANDLE  (2) 

SPIKE  CONTROL  PANEL 

GROUND  START  SWITCH,  AIR 

START  BUTTON,  RBS  TONE  SWITCH 

RIGHT  CREWMEMBERS  THROTTLES 

IFF  CONTROL  PANEL 

ELECTRICAL  CONTROL  PANEL 

AIR  CONDITIONING  CONTROL 

PANEL 

(AIR  FLOW  switch  effective  on 
AF  S/N  68-030  thru  68-084  and 
on  67-115  thru  68-029  after 
T.O.  1F-111-687)  (EVER  position 
of  AIR  SOURCE  switch  is  effective 
on  AF  S/N  68-070  thru  68-084 
and  on  67-115  thru  68-029  after 
T.O.  1F-111-572) 

ECM  CONTROL  PANEL/ ALQ- 119 


CONTROL  PANEL  SCOPE  CAMERA 


Mll'010* 

Figure  2-4.  CENTER  CONSOLE 

Best  Available 
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m. 

aim 
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1.  WEAPONS  CONTROL  PANEL 

2.  CABIN  AIR  DISTRIBUTION  CONTROL  LEVER 

A3.  ATTACK  RADAR  TRACKING  CONTROL  HANDLE 
4.  RADIO  BEACON  SET 
3.  MAP  STOWAGE  CONTAINER 
6.  SEAT  ADJUSTMENT  SWITCH 
7.  STRIKE  CAMERA  CONTROL  PANEL 
8.  WEAPONS  BAY  TEMPERATURE  INDICATOR 
9.  UTILITY  LIGHT 
10.  STOWAGE 
11.  CMOS  CONTROL  PANEL 
A  12.  CMRS  CONTROL  PANEL 
/A  13.  CONTROL  PANEL  SCOPE  CAMERA 
14.  ECM  CONTROL  PANEL/ ALQ-94 
13.  INTERCOMMUNICATION  PANEL 
16.  HE  RADIO  CONTROL  PANEL 

A  17.  ATTACK  RADAR  CONTROL  PANEL 
18.  ECM  CONTROL  PANEL  AUJ-87 


All 


8  0  0  9 

tg)  0  8 


6 

g[ 


aa ' 


as 


NOTES: 


A  PRIOR  TO  T.O.  1F-U1-613 
A  PRIOR  TO  T.O.  1F-111E-521 
A  AFTER  T.O.  1F-U1E-521D 


RIGHT  CON  SOU 


Figure  2-5.  RIGHT  CONSOLE 


Best  Available  ( 


SH 
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3.  AVIONICS  SPACE 


The  avionics  space  availability  in  the  F-111E  is  detailed  in  Table  3-1 
and  Figure  3-1.  The  only  space  that  does  not  have  a  candidate  equipment 
designated  is  under  door  1201;  that  space  has  a  volume  of  0.82  cubic  feet. 
This  space  is  available  only  if  two  AFN-194  altimeters  are  employed  in  a 
st*  ked  configuration. 


b  0 
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Best  Availabl 


FORWARD  RIGHT-HAND  EQUIPMENT  BAY  SPACE  LOCATIONS 


4.  ELECTRICAL  POWER  SYSTEM 


4.1  Introduction 


115/200  volt,  three  phase,  400  cycle  ac  power  and  28  volt  dc  power  Is 
provided  for  the  electrical  power  system  in  the  F-111E.  This  power  is  gen¬ 
erated  by  two  62.5  kVA  ac  generator  drive  assemblies,  one  mounted  on  each 
engine.  These  generators  are  supplemented  by  two  150  amp  transformer 
rectifier  units  that  convert  the  ac  power  to  28  volts  dc.  An  aircraft 
battery  supplies  28  volts  dc  to  the  battery  bus  and  the  dc  start  busses. 

The  electrical  power  system  consists  of  the  following  systems: 

•  Main  ac  power  system 

•  External  ac  power  and  monitor  system 

•  Emergency  ac  power  system 

•  Dc  power  system 

4.2  Power  Requirements 

In  the  F-111E,  there  is  a  basic  avionics  electrical  power  requirement 
of  40  kVA. 

4 . 3  Power  Generation  and  Distribution 

The  mai  of  electrical  power  are  62.5  kVA  indirect  drive  gen¬ 
erators.  Th..  r>l  units  for  these  generators  are  in  the  forward  equip¬ 

ment  bay.  The  v. metrical  power  distribution  system  has  three  ac  busses: 

A  left  main  ac  bus,  a  right  main  ac  bus,  and  an  essential  ac  bus. 

4 . 4  Emergency  ac  Power  System 

The  emergency  ac  power  system  provides  electrical  power  for  operation 
of  safety-of-flight  equipment  in  the  event  the  main  ac  power  system  fails 
or  hydraulic  i>ower  is  applied  to  the  aircraft  without  electrical  power,  or 
both.  The  emergency  ac  power  generator  is  operated  by  the  utility  hydraulic 
system. 

4.5  Dc  Power  System 

The  dc  power  system  supplies  the  aircraft  with  the  necessary  26-volt 
direct  current  power.  The  main  dc  power  system  uses  two  ac-to-dc  power  con¬ 
verters  to  supply  the  main  ard  essential  dc  busses.  The  aircraft  battery 
ensures  that  standby  power  is  available  to  power  engine  starts,  aircraft 
position  lights,  and  pylon  refuel/defuel  valves  without  external  power 
units. 
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5.  ENVIRONMENTAL  CONTROL  SYSTEM 

5.1  General 

The  Environmental  Control  System  (ECS)  provides  temperature  controlled 
air  for  the  cockpit  and  a  temperature  controlled  flow  of  cooling  air  to  the 
forward  electronics  bay  and  to  the  weapons  bay.  The  ECS  operates  by  duct¬ 
ing  hot  air  from  the  sixteenth  stage  compressor  of  each  engine  through  two 
air-to-air  heat  exchangers,  an  air-to-water  heat  exchanger,  and  a  cooling 
turbine.  The  cooling  turbine  further  cools  the  air  to  temperatures  suitable 
for  the  cockpit  and  electronic  equipment  bays. 

5 . 2  Cabin  Air  Conditioninr 


Cabin  air  conditioning  is  governed  by  a  temperature  controller  that 
receives  signals  from  temperature  sensors  and  a  cockpit  control  panel.  The 
temperature  controller  allows  hot  air  to  mix  with  the  cooled  air  stream  to 
obtain  air  at  the  cockpit-selected  temperature.  Conditioned  air  flows  from 
the  cabin  into  the  forward  equipment  bay. 

5.3  Equipment  Air  Conditioning 

Electronic  equipment  that  is  cooled  by  the  ECS  is  grouped  in  the  forward 
equipment  area,  cabin  equipment  area,  aft  (check)  equipment  area,  main  land¬ 
ing  gear  wheelwell  area,  and  tail  electronics  area.  The  equipment  is  cooled 
by  both  area  cooling  and  forced-air-flow  cooling.  Area  cooling  is  achieved 
by  supplying  cold  air  to  the  equipment  area  as  required  to  maintain  the 
temperature  at  150®  (110°)  F.  In  addition,  a  cold  air  flow  can  be  forced 
over  or  into  a  single  component  or  group  of  components. 


ye  1 


5-1 


6.  CURRENT  AVIONICS 


Tables  6-1  through  6-23  contain  LRU  data  relating  to  the  F-111E  avionics 
systems  that  make  up  the  current  or  near-tertn  configuration.  Where  no  entries 
are  shown,  the  data  were  not  available  for  this  report.  Data  pertaining  to 
future  avionics  modifications  are  presented  in  Section  9. 


FaMc  6-1.  r-lllt  AVIOHICS  CONriGURATICM  DATA:  HF  RADIO  AM/ARC-123  MSM:  5621-00-496-9234 


Tjblu  t-i.  F-nit:  AVIONICS  COW  I  CURAT  ION  OATA:  AN/AIC-2S  IMTCKOM  13,  S8n-0O-ASl-5Ml 


fjM«  6-4.  r-llle  AVIONICS  COMTIGUAATION  DAT*.  UHP-ADT  AH/ AAA- SO  MSN:  5026-00-883-5777 


Table  i- 5.  F-iUE  AVIONICS  CONFIGURATION  DATA:  INST 


Tsblt  6-6.  r-UlE  AVI  CHICS  CCHfTCURATIOH  DATA:  FLICHT  DIRECTOR  COMPUTER  NSH :  6610-00-U9-SI46 


Tjblc  6-7.  r-lllt  AVIONICS  COMF1  CURAT  I  CM  DATA:  RADAR  ALTIMETER  AM/AFM-lt?  RSMi  S641 -00-772-1819 


*TV«  Indicator*  in  Aircraft 


Table  «-*.  F-U1E  AVIGNIU  OCWFICURATIOH  DATA 


6-10 


Tabic  6-1 J.  F-lllE  AVIONICS  CONFIGURATION  DATA:  ILS  AN/ARN-SS  KSN;  S8 26-00-88 3-5795* 


•For  ARN-58A,  NSNi  5626-00-498-3313. 


Tsblt  6-12.  r-lUE  AVIONICS  CONFIGURATION  DATA:  INS  AM/AJQ-20A  HSN:  660S-00- 170-6701 


T-iM.-  t-li.  r-nit  AVIONICS  CONTI  CORAT  I0«  DATA:  TT*  AH/APQ- 110  (PATTI  AO  OISTXHC)  KSNi  S841  -00-771- l#n 


T*ble  6-17.  F-lllE  AVIONICS  CONFIGURATION  DATA:  INfRARFD  RADAR  AM/AAR- 


TAblm  6-li.  F-IllE  AVIONICS  COKflCUJtAT  I  ON  DATA:  CCN  AT-/APS-109  MSN:  SA4S-0C- 8 li «  S4 U 


7&1/AF5- 109 


Tibtc  6-19.  r- 1  Ilf  AVIONICS  CONFIGURATION  DATA-.  ECU  AM/AL$-M  RSMt  S«A5-00-f90-0422 


Tablo  6-20.  r-llic  AVIONICS  CONFIGURATION  DATA:  CM  DISITMSER  SET  (PARTIAL  LISTING)  AN/ALE-28  MSN  >  5365-00-105-8987 


*A1«0  NSNt  5865-00- 1)4-7146. 


Tibi*  6-11.  r-lllt  Avionics  rcNrjcuuTiOM  data:  rtcoacca  set  ak/ajau-* 


i  i 


§  It 

s  l\ 


I;  tied  Ot«|'I*y  SU-29/kSG-21  Cockpit  B.  )  B.H  21.0  l.JM  20.0  Convection  Cockpit 

light  r 


Mountini  Rack 


7.  ANTENNA  LOCATIONS 


Figure  7-1  shows  the  approximate  locations  of  the  antennas  on  the 
F-111E.  Antenna  nomenclature  from  the  current  technical  orders  is  as 
follows; 

Nomenclature  or 

Antenna  Part  Number 


1.  Glide  Slope  Strip 
Glide  Slope  Plate 

2.  ADF 

3.  IFF  (Upper)  and  UHF  Data  Link 

4.  Radio  Beacon  Set 

5.  UHF  No.  1  and  TACAN  Upper 

6.  HF  Dorsal 
HF  Vertical 

7.  IFF  Lower 

8.  Localizer  (2) 

9.  Low  and  Medium  Frequency  Radar  Boring  (4 )| 

10.  Forward  Radar  Warning  (2) 

11.  High  Frequency  Padar  Homing  (4)  J 

12.  Terrain  Following  Radar  (2) 

13 .  Attack  Radar 

14.  AN/ALQ-94  ECM  No.  3 
AN/ALQ-94  ECM  No.  5 
AN/ALQ-94  ECM  No.  7 

15.  Radar  Altimeter 

16.  AN/ALR-62 

17.  AN/ALQ-94  High  Band  Wing  Glove  (4) 
AN/ALQ-94  Medium  Band  Wing  Glove  (2) 
AN/ALQ-94  Low  Band  Wing  Glove  (4) 
AN/ALQ-94  Mid  Band,  Transmit  Wing  Glove 

(2) 

18.  AN/ALR-62  (2) 

19.  Aft  Radar  Warning  (2) 

20.  AN/ALQ-94  ECM  No.  9  LH  (3) 

AN/ALQ-94  ECM  No.  9  RH  (3) 

21.  UHF  No.  2  and  TACAN  Lower 

22.  AN/ALQ-94  ECM  No.  3 

AN/ALQ-94  ECM  No.  5 

AN/ALQ-94  ECM  No.  7 

23.  Marker  Beacon 


12Z519-7 

12Z517-1 

AS-909/ARA-48 

11D020100-6 

AN/URT-27  or  -33 

11D020100-6 

12T501-807 

12T010-849 

AT-741B/A 

TBD 

LH  Installation  12E2239-5 
RH  Installation  12E2239-6 

AS-2136/APQ-110 

AS-1749/APQ-113 

12E2907-1 

12E2908-1 

12E2909-1 

LG81G3 

311190-1 

12E2989-1 

12E2987-1 

12E2988-1 

12E2999-1 

12E2982-1 

12E805-1 

12E2910-3 

12E2910-1 

11D020100-3 

12E2907-1 

12E2908-1 

12E2909-1 

16D00500 


{ 


3  J 
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7-2 
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Figure  7-1.  ANTENNA  LOCATIONS  (TYPICAL) 


8.  INTERFACE  DATA 


This  section  contains  examples  of  interface  signal  characteristics. 
These  data  were  extracted  from  applicable  sections  of  the  Interface  Control 
Documents  (ICDs)  for  integration  of  GPS  user  equipment  in  the  F-lllE 
aircraft. 

Each  sheet  discusses  a  particular  signal.  The  top  line  contains  the 
signal  name,  type  of  signal  (digital,  analog,  discrete,  or  synchronous), 
signal  source  and  load,  and  whether  the  signal  is  an  input  or  output  of 
the  GPS  user  equipment.  A  functional  description  follows,  together  with  a 
description  of  the  signal's  characteristics. 


signal  name 


8m  ring 


functional  Oascr^otlon 


INTERFACE  SIGNAL  CHARACTERISTICS 


TYPE  I/O 


Synchro 


TO 


HS!  and  I OH I 


Provldts  angular  information  to  tha  Ptarlng  polntar*  to  display  ralatlv* 
bMrlng  of  tha  aircraft'!  praiant  position  to  stltetad  xaypolnt.  Th#  rtlatlvt 
baaring  is  tha  dlffaranca.  in  dtgrats,  batwaan  tha  lupbtr  Una  and  tha  Ptarlng 
polntar  at  raad  from  tha  comoass  card. 

•No.  1  polntar  on  80HI 


Ignal  Charactarlstlcs 


RANGE:  0°  to  360° 

ACCURACY:  *0.5° 

INDEX  REFERENCE:  Aircraft  Haadlng 
POSITIVE  DIRECTION  SENSE:  Ineraastng  (taring 
SCALE  .FACTOR:  1°  •  10 
RESOLUTION  MS!  ♦  2.S0,  IDHI  ♦  O.S° 


Elactrical  Charactarlstlcs  (contlnutd  on  naxt  paga) 

LOAD:  1)  MSI.  AQU-4/A,  (taring  Polntar,  3-M1ra  Synchro,  Bandlx  Typo 
AY-500-5  or  aoual 

2)  (OMI,  £5165001400.  No.  1  Polntar.  3-MI rt  Synchro.  (andlx 
Typa  AY-100  HY-S9-A!  or  aqu«l 

SOURCE:  (T(O-l) 


Intarconnaction  Data 

Mira  Typa  t  No.:  Twlstad  Triad 
Mira  Sljt:  No.  22  AMG 


A/C:  F-111A/E 
REF:  HIL-I-27848 
12R5-4-65-3 
IF- 1 1 1A-2-18-1 
1F.1UE-2.1C-1 


A 

1 

• 

1 

1 

at  «a 

[mn 

I CD-GPS-014  C  O' 7 
I  — 10-;; 


acrmiou.  characteristics 


L0A01 

IOAO  2 

MSI,  AQU-4/A,  Bearing  Pointer,  3-W1re 
Synchro,  Bendlx  Type  AY-500-5  or  equal 

BomI,  i  5165001*00,  He.  1  Pointer, 

3 -Wire  Synchro.  Bendlx  Type  AT-100  HY-59- 
A1  or  equal 

ROTOR 


Input  Voltage 

26 

Volt! 

Frequency 

*or- 

Cycles 

Input  Currant 

•  « 

Ml 

Input  Power 

Watts 

Resistance  (DC) 

530 

Ohm 

STATOR 

Input  Voltage 

11.8 

volts 

Input  Currant 

21 

me 

Input  Power 

0.090 

watts 

Resistance  ([*.) 

188 

Ohms 

Rotor  Output  Voltage 

19 

Volts 

Phase  Shift  (S  to  R) 

15 

Oegrees 

Accuracy  (Mi* ) 

15 

Minutes 

•lull  voltage  (Max) 

50 

my 

Primary  Winding 

Stator 

Primary  Voltage  (400  Hi) 

11.8 

Volts 

Secondary  Voltage 

20.3 

Volts 

Input  Current 

.020 

Amps 

Input  Power 

.060 

Watts 

Max.  Error  Spread 

♦6 

Minutes 

Max.  Null  Voltage 

lb 

mv 

Zro 

595  ♦  021 30 

Zso 

750  ♦  J369 

Rotor  DC  Resistance 

*09 

Ohms 

Stator  DC  Resistance 

1200 

Ohms 

IMPEDANCE 

Zso 


222  •  J«7C  Ohms 


INTERFACE  SIGNAL  CHARACTERISTICS 


TYPE  I/O 


SIGNAL  NAME 


Distinct,  Units 


functional  Dtscrlptlon 

Provldts  angular  Information  to  rotstt  tht  units  digit  In  tht  rangt  window. 
Displays  aircraft  prtstnt  position  distinct  to  Siltettd  waypoint  In  1  rm  Inert- 
ntnts  (O.S  rm  Indtxtd).  Orlvtn  Indtptndtntly  of  othtr  digits,  but  rtid  In  con¬ 
junction  with  tntn  in  ordtr  to  providt  tnt  ittst  significant  digit. 


Signal  Characttrlstlcs 

RANGE:  0  to  9  (0°  to  360°) 

ACCURACY :  *  0.1  (♦  3  6U) 

INDEX  REFERENCE:  3 

POSITIVE  OIRECTION  SENSE:  To  dtcrtaslng  valuts  (distinct  to  go) 
SCALE  FACTOR:  36°  ■  1  nuwtral 
RESOLUTION.  «J° 


Eltctrlcal  Characttrlsti ;s  (contlnutd  on  nt»t  pagt) 

LOAD:  1)  MSI,  AQu-4/A,  Distinct  Olsplay,  3 -Wirt  Synchro,  Clifton  Typt 
CRC-8-A-1  or  tonal 

2)  80H1.  E516W01400.  Distinct  Olsplay,  3-Utrt  Synchro,  Btndl* 

Typt  AV  080-00-A6-A1  0r  tguil 

SOURCE:  (T8D-1 ) 


Inttrconntctlpn  Data 


Wirt  Typt  l  No.:  'wo  Slnalt  Conductors  (X,  T) 
Wlr*  $1 J» :  No.  22  AWG 

Nott:  "2“  groundtd  through  26  Vac  comaon. 


F-T 1 1  A/E 
*11-1-27848 
T.O.  l/RS-4-85-3 
1F-1UA-2-13-1 
1F-111E-P-1A-1 


IC0-GPS-D14  l  017 
j  —•  10-4 


ELECTRICAL  CHARACTERISTICS 


HSI,  AQU-4/A,  Distance  Display,  3-W1re 
Synchro,  Clifton  Typo  CRC-8-A-1  or  equal 


Prlmory  Winding 

Rotor 

Primry  VottiQf  (400  Hz)  26 

volts 

Secondary  Vo'tige 

11.8 

volts 

Input  Curront 

100 

nft 

Input  Power 

.54 

Watts 

Accuracy 

30 

Feet 

Imoec*nce,  Zro 

54  ♦  J260 

Ohms 

Impedance,  Zso- 

12  ♦  J45 

Ohms 

Rotor  DC  Resistance 

37 

Ohms 

Stator  DC  Resistance 

12 

Ohms 

Phase  Shift 

8.5 

Degrees 

BOH  I ,  E51 65001 400,  Distance  Display, 
3-W1re  Synchro,  Bondi x  Typp,  Ay  080-DO- 
46-A1  or  equal 


Primary  Winding 


Socondory  Voltage 
Input  Curront 
Input  Pcwer 
Nax.  Error  Sprood 
Impedance,  Zro 
Impedance,  Z*o 
Impedance,  Zrs 
Rotor  DC  Resistance 
S t» tor  DC  Resistance 


Rotor 

)  26 

Volts 

11.8 

Volts 

187 

me 

1.1 

Watts 

♦1.25 

Degrees 

32  ♦  3150 

6.8  ♦  326 

57  ♦  J14 

24 

Ohms 

7.3 

Ohms 

017 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FRON 

TO 

Olstanc*  Tens 

Synchro 

B 

UE 

HSI  l  BDHI 

Functional  Description 


Provides  angular  Information  to  rotat#  th*  ten*  digit  In  th*  rang*  window. 
Display*  aircraft  pr«s*nt  position  dlstanc*  to  sslected  waypoint  In  10  nm  Incr*- 
n*nts.  Qrlv«n  Indapandantly  of  oth*r  dlstanc*  digits  but  r**d  In  conjunction 
with  them. 


Signal  Characteristics 


RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  ♦  0.1  (*3.6°) 

INDEX  REFERENCE:  0 

POSITIVE  DIRECTION  SENSE:  To  dacraaslng  values  (dlstanc*  to  go) 
SCALE  FACTOR:  36°  ■  1  numeral 
RESOLUTION:  *3° 


E1*ctrlcal  Characteristics  (continued  on  next  page) 

LOAO:  1)  MSI.  AQU-4/A,  Distance  Olsplay,  3-M1re  Synchro,  Clifton  Typ* 
CRC-8-A-1  or  equal 

2)  80HI,  E5165OOU0O.  Distance  Display,  3-W1r*  Synchro,  Bendlx 

Typ*  AY  080-30-46-A1  or  equal 

SOURCE:  (TBO-1) 


Interconnection  Data 

W1 r*  Typ*  4  No.:  Two  Single  Conductors  (X,  Y) 
Wire  Size:  No.  22  AWG 

Note:  "Z"  grounded  through  J6  Vac  common. 


A/C:  F-I11A/E 
REF:  FAIL- 1 -27848 
1 2R5-4-6S- 3 
1F-H1A-2-18-1 
1F-11 TE-2-18- 3 


ICD-GFS-014  i  017 
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ELECTRICAL  CHARACTERISTICS 


INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Distance,  Hundreds 

Synchro 

0 

UE 

HSI  t  8 OH  I 

Functional  Description 


Provide*  angular  information  to  rotata  the  hundred*  digit  In  the  range 
window.  Displays  aircraft  present  position  distance  to  the  selected  waypoint  in 
100  m  Increment*.  Orlven  independently  of  the  other  distance  digits,  but  reed 
In  conjunction  with  them  In  order  to  provide  the  most  significant  digit  for  the 
distance  value. 


Signal  Characteristics 

RANGE:  0  to  9  (0°  to  360° 5 
ACCURACY:  ♦  0.1  {*  3.60) 

INDEX  REFERENCE:  0 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  .FACTOR:  36°  •  1  numeral 
RESOLUTION:  *3° 


Electrical  Characterise cs  (continued  on  ne»t  pag.O 

LOAO:  1)  MSI,  AQU-4/A,  Distance  Display,  3-Wire  Synchro,  Clifton  Type 
CRC-8-A-!  or  eoual 

Z)  BDHI,  £5165001400,  Distance  Dl'nlay,  3-W1re  Synchro,  Scndli 
Type  AT  CS0-D0-46-A1  or  equal 

SOURCE:  (TBO-I) 


Interconnection  Data 

Wire  Typt  4  ho.:  *wo  Single  Conductors  (I,  T) 
Wire  Site:  No.  ZZ  AWG 

Note:  "Z"  grounded  through  AC  comon. 


A/C:  f-lHA/e 
REF:  MIL-I-ZT848 
1ZR5-4-65-3 
IF-] 1 1A-Z-18-1 
IE-11 1E-Z-18-1 


*-r» 

A 

f 

1 

I 

1 

ICD-GPS-014  :  017 
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ELECTRICAL  CHARACTERISTICS 


LOAD  1 

10*0  2 

HSI,  AQ1M/A,  Oljunc*  Display, 

3-W1re 

60HI,  E515500U00,  Olstsnce  Olspley, 

Synchro,  Clifton  Type  CAC-8-A-1 

or  equal 

3-W1re  Synchro,  Bendlx  Type  *7080-00- 

48-Al  or  equal 

Primary  Winding 

Rotor 

Primary  Winding 

Rotor 

Primary  Voltigt  (400  Hz)  26 

Volts 

Primary  Voltege  (400  Hi)  25 

volts 

Secondary  Voltage 

11.8 

Volts 

Seconosry  Voltage 

11.8 

Volts 

Input  Current 

100 

Ai 

Input  Current 

187 

aa 

Input  Rower 

.  54 

Wetts 

Input  Power 

1.1 

watts 

Accuracy 

30 

feet 

We*.  Error  Spread 

♦1.25 

Degrees 

Impedance.  Zro 

54  ♦  J26C 

Impedance,  Zro 

32  0150 

Impedance,  Zso- 

12  ♦  J45 

Impedance,  Zso 

6.8  ♦  126 

Impedance.  Zrs 

57  ♦  J14 

Rotor  DC  Resistance 

37 

Ohms 

Rotor  DC  Resistance 

'24 

Ohms 

Stitor  OC  Resistance 

12 

Ohms 

Stator  OC  Resistance 

7.3 

Ohms 

Phe*e  Shift 

8.5 

Degrees 

eg 

□ 

■Hfl 

1CP-GPS-01*  i  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAKE 


TYPE  I/O 


Distance  Flag 


Discrete 


MSI  1  BOH I 


Function*!  Description  ' 

Provides  <  discrete  signal  to  operate  the  distance  warning  fltg.  Th«  fl*g 
Is  normally  out  oF  view  when  the  rang*  Indicator  Is  operating  and  the  range  data 
Is  val*d.  The  flsg  covers  the  ring*  Indlcstor  when  the  distance  loForeiatlon  Is 
not  valid  or  tn«  dcvlea  supplying  the  dlstanca  data  Is  not  operating. 


Signal  Characteristics 

RANGE:  28  Vdc  appllad,  Flag  out  of  view 
28  Vdc  not  appllad.  Flag  in  view 


Elactrlcal  Characteristics 

LOAD:  1)  MSI  (AQu-4/A),  distinct  shutttr  mechanism,  28  Vdc  meter  movement 
2)  BOH  I  (E516SOOHOO),  distance  shutter  mechanism,  28  Vdc  mater 
movement,  i/F  Ohms  *  T 01 

SOURCE:  (T80-1) 


Interconnection  Oata 


Hire  *ypa  A  No. 
Wire  Slat: 


Twisted  Pair 
ho.  22  AWG 


A/C: 

REF: 

F-111A/E 

HII-I-2T849 

12RS.4-A5-1 

Ml  r 

1F-I11A-2-19-1 

1F-1 1  IE-2-18- 1 

A 

I  CO- GPS -0 1 4  &  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 


Thousend,  Digit 


TYPE  I/O 


Otscrete 


functional  Description 

Provides  4  discrete  output  signs!  to  operite  the  thousend  d1< 
when  the  d1ster.ee  to  4  selected  waypoint  Is  greeter  then  999  neut 

lit  of  the  HSI 
cel  miles. 

Slgnel  Cherecterlstlcs 

Thousend  Digit  In  View:  28  Vdc  epplled 

Thousend  Digit  Out  of  View:  28  Vdc  not  epplled 

Electrlcel  Characteristics 

LOAD:  HSI  (AQU-4/A),  thousend  digit  Shutter 

Input  Voltage:  28  Vdc 

Input  Current:.  150  me 

SOURCE:  (TBO-1 ) 

Interconnection  Date 

(TBOO) 

A/C:  P-111A/E 
REF:  H1L-I-27B48 

T.O.  5F8-1S-4-1 


i«-  '-GPS-014  1  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 

TYPE 

I/O 

FROK 

TO 

To-Fre* 

Analog 

■ 

UE 

HSI 

Function*!  Dascriotlon 


*  *Ey!d#l,*  d'c-  ln4,°9  to  drlv#  th«  To-Fre*  indlcitor.  If  th# 

ilrcrift  1l  flying  toward  the  weypolnt  ind  has  not  Intercepted  a  reference 
4*2?**.?  t5t  4lrcrift  S™"*  track  and  through  the  waypoint, 

tha  Indication  will  b«  To.  One*  past  th*  waypoint  raftrtnea  lint,  th*  Indi¬ 
cation  will  ot  Fro*  as  long  as  this  waypoint  Is  still  salactad. 


Signal  Charactarlstlcs 

RANGE:  To  •  *22$  u*  Ha> 
Blank  ■  no  signal 
Fro*  ■  -223  m  Max 


Eltctrlca!  Characttrlstlcs 

LOAO:  MSI  (AQU-4/A),  To-Fro»  Arrow,  i»*t#r  movemant  200  Ohms  ♦  IS  raslstanca 
SOURCE:  (TBO-1) 


Intarconnactlon  Data 

Wirt  Typt  |  No..  Twlsttd  R*1r 
Wirt  Sit#:  No.  22  AWG 


A/C:  F-111A/E 
REF:  MIL-1.27848 

If. 111*. 2-18-1 
1F-U1E-2-18-! 


icn-,.'  S-,J14  u  017 
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INTERFACE  SIGNAL  CHARACTERISTIC 


SIGNAL  NAME 


Horizontal  Deviation  Analog  0  I  UE  Flight  Director 


Functional  Description 

Provides  a  variable  d.e.  signal  that  Indicates  the  displacement  of  the  air* 
craft  to  t:.«  left  or  right  of  a  selected  course.  The  displacement  represented  by 
the  Indicating  device  will  be  controlled  by  UE  software  and  will  be  dependent  upon 
aircraft  flight  pnase.  Deflection  of  the  Indicating  device  may  represent  angular 
displacement  (e.g.,10°  for  a  TACAN  approach;  2.5°  for  ILS)  or  distance.  For  an 
area  navigation  system,  the  Area  Navigation  Subcommittee  of  the  Air  Transport 
Association's  Air  Traffic  Control  Committee  has  recommended  the  following  ranges 
for  the  flight  modes  Indicated:  (a)  Enreute:  2*6  miles  full  scale,  (b) 

Terminal:  1-2  miles  full  scale  and  (e)  Approach:  600-3000  feet  full  scale. 

<"h0iei»  of  nr»s*nt»tio"  (dlstanee/degrees)  and  scales  are  (T80-1). 


Iqnal  Characteristics 


RANGE:  0  to  *160  u a 

RESOLUTION:  3~pa 

ACCURACY:  *10  pj 

INOEX  REFERENCE:  Selected  course 

POSITIVE  DIRECTION  SENSE:  Fly  right  (♦) 

SCALE  FACTOR.  76  pa/ dot  on-  the  Indicator. 

nistanc»/a«ou1ar  dlsolacement  scale  factor  (T8D-1) 


lectrleal  Characteristics 


LOAO:  Flight  Olrector  Computer,  CPU-76/A,  1000  Ohms  ♦  3t 
SOURCE:  (T30-1) 


Interconnection  Data 

Wire  Type  A  No.:  Twisted  Pair 
wire  size:  No.  22  AWG 


A/C:  F-111A/E 
REF :  MIL- 1-27848 
MIL-C-83013 
1F-111A-2-18-1 
1E-111E-2-18-1 


AR1NC  Characteristic  582-5 


ICD-GPS-014  t  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 


Horzontal  Deviation  Discrete 

Flag 


Flight  Director 
Computer 


Functional  Description 


Provides  a  discrete  signal  to  operate  tha  davlatlon  warning  flag  or  circuit 
whan  tha  deviation  data  Is  unral labia  or  a  nalfunctlon  has  occurred  In  tha 
course  deviation  circuitry. 


Slonal  Characteristics 

RANGE:  Deviation  signal  valid: 

245-500  mv. 

Oevlatlon  signal  invalid: 

<180  it* 

Electrical  Characteristics 

LOAD:  Flight  01  rector  Conouter, 

CPU- 76/A .  1000  Ohms,  ♦_  31  resistance 

SOURCE:  (T80-1) 

Interconnection  Data 

Hire  Typt  8  No.:  Twijted  satr 
Hire  Site:  No.  22  AUG 

F-U1A/E 
NIL- 1  -27848 
HIL-C-830U 
1F-11 1A-2-18-1 
1F-I 1 1E-2-18-1 


ICD-GP?  -014  !i  017 
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INTERFACE  SIGNAL  CHARACTERISTIC 


A/C: 

prp . 

r-niA/E 

Mf t  . Aini i 

nil*!,  *0  JU  i  J 

1F-111A-2-17-I 

1MI1E-2-17-1 

MM  •••  M 

ico-GPs-ou  s  on 

AR I NC  Ch|i-sct*rl jtk  587-5 

—T" 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 


Vertical  Deviation 
Flag 


TYPE 


Discrete 


Flight  Director 
Computer 


Functional  Description 


Provides  a  discrete  signal  to  the  Flight  Director  Computer  when  the  U£ 
vertical  deviation  signal  is  unreliable.  This  signal  Is  similar  to  glldeslope 
flag  signal . 


Signal  Characteristics 

RANGE:  Deviation  signal  valid:  2*5-500  mv. 
Deviation  signal  Invalid:  <180  mv. 


Electrical  Characteristics 


LOAD:  Flight  Director  Computer,  CPO-76/A ,  1000  Ohms  ♦  3. 

SOURCE:  (T8D- 1 > 

Interconnection  3ata 

Hire  Type  I  SO. : 

Twisted  Pair 

Hire  Size 

No.  22  AWG 

A/C:  F-111A/E 
REF:  HIL-C-83013 

lf.llU-2-17-1 

lF-lllE-2-n-l 


lCt'-GP?-0l«  i  017 
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1NTERFAO  SIGNAL  CHARACTERISTICS 


E1#ctr1c»1  Chincterljtlei 


A/C:  F-111A/E 

«tF : 


KO-f.PS-OH  t  c 

rzr.  [or 


B- 


INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 

*  .  '*.* 

I/O 

FROM 

TO 

K«gn*t1e  Htidlng 

Synchro 

I 

AFRS-El*ctror.ic 
Control  Aapllfwr 

UE 

Function*!  Omrlptlon 


ProvIdM  *ngul*r  rtftrenr*  »1gn*l  of  tlrcnft  h«*d1ng  rjU'.lv*  to  mtgnttlc 
north. 


Sign*!  Ch«rict»r1st1cs 

RANGE:  0°  to  360° 

ACCURACY:  *0.5° 

I  NOE  I  REFERENCE :  N-gn«t1e  North 
POSITIVE  DIRECTION  SENSE.  Nos*  Right 
SCALE  FACTOR:  lc  «  1° 

RESOLUTION:  ITBO-’) 


E1«ctr1c«1  Ch»rjrt*ri«tics  (contmutd  on  n»»t  p*g») 


SOURCE:  AunllUry  Flight  R«f*r«nc»  SySttm,  Electronic  Control  AroUfltr 
(ASK  25A/A24G-26),  3-ulr*  Synchro.  Clifton  CGH-8-A.7  or  *ou*l 

LOAD:  (TJ0-1) 


Int* rconnfctlpn  D«t* 

w‘r*  'yp*  S  No.:  Twlsttd  Tn*d 
Hi r*  size:  No.  22  Aug 


A/C:  F- T 1 1  A/C 


REF: 


HU  -C-38A18 
T.O.  !F-’l'A-2- 
T . 0 .  5F4-21 -3 

T  A  Cfi  '1  i 


rrr 

v~.  - 

■w— 

til 

ICD-&PS-0I4  i  01? 

ELECTRICAL  CHARACTERISTICS 


SOURCE  1 

Synchro,  Cl  1  f ton  Typo  CGH-£j-n-7  or 

«qu*l 

Input  Vo1 tig# 

11*7  4C0H: 

Input  Current 

Z9  m# 

Input  ?OV#r 

0.S  * 

Output  Voltige  . H-; „ ) 

11.8V 

S#ns1 tl *i ty 

20C  m*/d#g 

Phise  Shift 

1 1  deg 

0C  Rotor  Resistance 

700  Ohm* 

0C  Stltor  Re* ; s tine* 

10  1  Qnms 

— 

Impedance,  Zro 

950  ♦  j3,  350  Ohms 

Impedance,  Zso 

10  ♦  j  36  Dims 

Imped* nee .  Zrss 

1550  ‘  j420  Ohms 

Ma»  Null  Volug, 

7  5  mv 

Accuriey  (Ha*  F'-pr 

14  minutes 

Spreid) 

V 

- 

ICP-GPS-Ol*  ;  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 


Tru«  A1rsp««<] 


Synchro  I 


Control  Air 
Olto  Computer 


Functlonol  Description 


Provides  *n  Input  Of  true  olrspeed  In  synchro  formot. 


Slanil  Choracterlstlcs 


RANGE : 

ACCURACY: 

INDEX  REFERENCE: 

POSITIVE  OlREaiON  SENSE: 
SCALE  FACTOR  : 

RESOLUTION: 


(TSC-2) 


Electrical  Characteristics  (continued  on  n«xt  pegs) 

SOURCE:  Control  Air  Ooto  Computer,  1903633-4,  3-W1rt  Synchro,  Bondi* 
typo  AY  300S  1 6A7  or  oduol 

LOAD:  (T80-I) 


Interconnection  a t a 

W1r»  Type  »  No. 

2  Shielded  Conductors  (x,  y)  ' 

wire  Site- 

No.  22  Awg 

Note:  "2”  ties 

to  shield  ground 

A/C:  F-1I1A/E 
REF:  T.O.  5F5-4-17-3 

r.o.  ir-n  1A-2-16-1 

T.O.  1F-11 IE-2-16-1 


•** 

A 

V 

• 

• 

! 

Ml 

)•«» 

ICC-GPS-014  S  i47 
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ELECTRICAL  CHARACTERISTICS 


SOURCE 

1 

Synchro,  Bandlx  Typa  AY  300S  16A7 
or  aqual 

Primary  Winding 

Rotor 

Inpot  Vo) tag* 

26  Vac,  400  Ms 

Input  Currant 

91  mp 

Input  Powar 

0.6  watts 

Output  Voltaga  (Max) 

11.8V 

Phasa  Shift 

9.S5  laad 

OC  Rotor  Raslstanca 

50  ohms 

X  Stator  Raslsta.ica 

16  ohms 

Impadanca,  Zro 

70  ♦  J305  ohms 

Imcadanca,  Zso 

16.5  ♦  j 50  ohms 

Hax  Null  Voltaga 

30  mv 

Accuracy  (Hlx  trror 

•*10  mlnutas 

tpraad) 

• 

ICD-GPS-014  1  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


TYPE  I/O 


Barometric  Altitude  Synchro 


Central  Air 
Data  Computer 


Functional  Description 

Provides  in  Input  of  barometric  altitude  In  synchro  format. 


Signal  Characteristics 


RANGE: 

ACCURACY: 

INDEX  REFERENCE: 

POSITIVE  DIRECTION  SENSE: 
SCALE  FACTOR: 


(TBD-2) 


Electrical  Characteristics  (contlnuid  on  n*»t  pa?*) 

SOURCE:  Central  Air  Oat*  Computer,  1 903633-4 ,  3-wlre  synchro 
Send lx  type  AY  300C  *3A1  or  equal 

LOAO:  (T8DG) 


Interconnection  Oata 

wire  Type  1  No. : 
Mir*  Sit*: 

Shielded  Pair  and  On*  Shielded  Conductor 

No.  22  AMG 

A/C:  F-111A/E 
REF:  T.O.  5F5-4-17-3 

T.O,  IF- 1 1 1 A-2-1 6- i 
T.O.  1F-1UE-2-16-1 


ICD-GPS-014  J  017 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 


Blanking  Pulses 


TYPE 

I/O 

FROM 

TO 

Pulse 

I 

Interference 

Blanker 

UE 

Functional  Description 

The  Interference  blanker  provides  blanking  pulses  to  prevent  Interferenc* 
between  systems  operating  In  the  same  frequency  spectrum. 


Signal  Characteristics  (see  pages  10-24  and  10-25) 


Electrical  Characteristics 

SOURCE:  Interference  Blanker,  MX-8103/A 

LOAD:  (TBD-1) 

Interconnection  Data 

Wire  Type  t  No.:  Coaxial  Cable,  RG-58  C/U 

- 

A/C:  F-111A/E 
REF:  T.O.  12P3-4-22-12 
T.O.  1F-111A-2-22 
T.O.  1F-1 11E-2-22 


ICD-GPS-014  &  017 
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Blanking  Pulse  Characteristics 
(continued) 
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INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NANE 

TYPE 

I/O 

Pitch 

Synchro 

I 

function*!  Dttcrlotlon 

FrovIdM  an  Input  Signal  proportion*)  to  fus*1«}t  pitch  ittltud*  with 
•*rth  *  horizon.  Sign*)  amplitude  It  proportioned  to  Mount 
dltpl*eim*nt<11,P1C*m*nt  frm  1#v*’  flisht  *nd  ph*M  direction  of 


Sign*!  Ch*riet*r1tt1ct 


RANGE :  0°  to  *90° 

ACCURACY:  +0.5° 

INOEX  REFERENCE :  0°  Pitch 

POSITIVE  DIRECTION  SENSE:  Not*  Up 
SCALE  FAlTOR:  !a  ■  1® 

RESOLUTION:  (TBO-3) 


E!*Ctr1c«l  Characterlstict  (continued  on  next  page) 


SOURCE:  APRS,  3-W1r*  Synchro,  Clifton  Typ#  CGH-8-A-7  or  *qu«1 
Eltctronle  Control  Amplifier  (ASK-2SA/A24G-26) 

LOAD:  (T80-1) 


Interconnection  Data 

Wlr*  Type  l  No.:  Twitted  Tried 

Hire  Size:  No.  22  AUG 

• 

A/C:  F-1HA/F 

Rty.  T.O.  1F-1 1 1A-2-12-1 ,  T.O.  5F4-2-21-3, 

T.O.  5F4-2-21-4.  MIL-C- 38418 

T.O.  lF.niE-2.12-1 


i co-GPS-oi*  a  oi? 


ELECTRICAL  CHARACTERISTICS 


SOURCE  1 


Synchro,  Clifton  Typo  COH-8-A-7  or 
tquol 


Input  Volt«9t 
Input  Current 
Input  Powar 
Output  Voltaga  (Hax) 
Sanaltlvlty 
Phaia  Shift 
DC  Rotor  Ratlltanca 
OC  Sutor  RaiUtanca 
Impadanca  Zro 
Impadanca  Zjo 
Impadanca  Zrsi 
Max  Nul 1  vol taga 
Accuracy  (max  arror 
tpraad) 


115V  400  Ht 
29  M 
0.8u 
11.8V 

206  aiv/dao 
110 

700  Ohms 
10.4  Ohm 

950  ♦  J3.  850  Ohm 
10  ♦  J36  Otm 
1550  ♦  J 420  Ohm 
75  mv 

14  mlnutat 


INTERFACE  SIGNAL  CHARACTERISTICS 


signal  name 

TYPE 

I/O 

FROM 

TO 

Roll 

Synchro 

I 

AFRS 

UE 

Functional  Description 


Provides  an  Input  *1 gn«I  proportioned  to  fuselage  roll  attitude  with 
reference  to  th*  earth‘s  horlion.  Signal  amplitude  Is  proportlontd  to 
anount  of  fuselage  displacement  from  level  flight  end  phase  Indicates 
direction  of  displacement 


Slone!  Characteristics 

RANGE:  0°  to  *90° 

ACCURACY:  +0.5° 

INDEX  REFERENCE:  Zero  Roll 

POSITIVE  DIRECTION  SENSE:  Riant  Wing  Down 

SCALE. FACTOR:  Is  •  1° 

RESOLUTION:  (TB0-3) 


Electrical  Characteristics  (continued  on  neat  page) 

SOURCE:  Auxiliary  Flight  Reference  System,  Electronic  Control  Amplifier 
(ASK-25A/A24G-26) ,  3-W1re  Synchro.  Clifton  CGH-8-A-7  or  equal 
'  • 

LOAD:  (TB0-1) 


Interconnection  Data 

Hire  Type  A  No,  :  Twined  Tnad 
Wire  site:  No.  22  AWG 


A/C:  F-U1A/E 


atCTRICAl  CHARACTERISTICS 


SOURCE  1 


Synchro,  Clinton  Type  C5H-8-A-7 
or  equel 


Input  Vcltaje 
Input  Currtnt 
Input  Row or 
Output  Vo1t«9«  (mix) 
Sentttlvlty 
Phit«  Shift 
DC  Rotor  Rellltance 
OC  Stator  Resistance 
Impedance  Zro 
Impedance  Zso 
Impedance  Zrjj 
Ha*  hull  Volta?# 
Accuracy  ("»*  arror 
tpread) 


115V  «00  Hj 
29  ma 
0.3- 
11.8V 

206  mv/de? 
lla 

;00  Ohms 
10. A  Ohms 

950  ♦  J3,  850  Ohm 
10  *  J  36  Ohms 
15*0  ♦  jA20  Ohm* 

•*5  m 

U  minutes 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

70 

Digital  Input 

Oat  A 

Digital 

I 

I  BUS 

UE 

functional  Description 

Provides  the  UE  with  position, 
perimeters  (TBD-3).  (See  Appendli 

^velocities,  covariances  and  other 

Signal  Characteristics 

Word/Freme  Structure:  ( TBD- 3 ) 

Information  Identifier:  (TBD-3) 

Data  Standard:  ( TBD-3) 

Timing  Tolerance:  (TBD-3) 

I  Electric*!  Characteristics 

1  T1 

(TBO-3) 

Intenconnecl'm  data 

(TBO-3) 

A/C  •  MUA'E 
«tf  : 


A 

ttm  «•< 

1CD-GPS-0U  ,11  t 

«*«  |n«  |  10.^0  j 

4  (,5 


8-10 


INTERFACE  SIGNAL  CHARACTERISTICS 


'  SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Court*  S*t 

Synchro 

I 

HSI 

UC 

Function!  Ottcrlptlon 

Provide  in  *1*etr1eil  r*f*r*ne*  *1  gn»T  of  th*  court*  Mntully  t«l*ct*d 
by  th*  Court*  Sot  control  on  th*  HSI.  This  tlgml  will  b«  us*d  by  th*  UE  it 
I  r*f«r*oc*  for  potltloMig  th*  court*  d«vI*t1on  »no  To-Fra*  tndlcitort  on 
th*  HSI. 


$1on*1  Chincttrlttlcs 

RANGE:  0°  to  360° 

ACCURACY:  *0.5°. 

RESOLUTION:-  1.0° 

INDEX  REFERENCE .  M*$n*t1 C  North 

POSITIVE  DIRECTION  SENSE:  Right  H»nd  Incr*»i*nt* 

SCALE  Y ACTOR:  1°  *  1° 


Electrical  Characteristic!  (Continued  on  n**t  pig*) 

SOURCE:  HSI  (AQU-'./A),  Court*  Rltolver,  Kearfott  Typ* 
CR*09r»018  or  *qu*l 
I0A0:  (TBO-t) 


Int«rconn«ttlon  Pita 

Wlr*  Typ*  i  No.:  S*v*n  ilngl*  conductort  (tw1vt»d) 
U1r«  SWe:  No.  24  Aui 


A/C:  F-U3A/E 
REf:  1F-11 1A-2-18-1 

MIL- T -27848 
5r8- 16*4“ j 
5F8-16-4-4 


P 

mm  •  **  «* 

ico-ops-ch  t  on 

]*€¥  1  10-31  | 

8-  31 


,  »  / 
5  t,t* 


cur  n:  i ui  ci  iakac i  cRimt* 


SOURCE 

HSI,  AQlM/A,  Court*  R*iotv«r, 

JCeerfott  Typ*  CR40931018  or  toutl 

Prlmery  Winding 

Rotor 

Input  Volteg* 

26  vac 

frequency 

400  HI 

Input  Current 

20  m* 

Input  Power 

150  it*. 

Input  Impedance 

1680  /?3  5°  Ohms 

Output  Impedance 

1400  /78u  pnms 

OC  Resistance  (rotor) 

190  OHms 

OC  Resistance  (Stator) 

170  ohms 

Output  Voltage 

22  Vec 

Sensitivity 

384  mv/d*g 

Maximum  njl I  vol tage 

46  mv 

Maxi-sum  error  from 

10  minutes 

electrlcel  zero 

Transformation  r»t1o 

.846 

!C3-GP$-0t4  •.  or 

j ..... 


9.  FUTURE  MODIFICATIONS 


Modifications  for  the  F-111E  include  the  Airborne  Video  Tape  Recorder, 
GPS,  Digital  Bomb  Navigation  System,  Flex  Ballistics  Computer,  and  two  ECM 
Systems. (ALQ-137  improvements  and  ALR-62) .  Table  9-1  lists  the  present 
and  future  systems  in  the  F-lll  family.  Figure  9-1  shows  the  changes  in 
the  forward  equipment  bays. 

The  ALR-62  Countermeasures  Receiving  Set  is  designed  to  intercept, 
detect,  and  analyze  RF  threat  signals.  The  threat  signals  displayed  show 
type  of  threat,  direction,  and  lethality.  Those  signals  are  then  forwarded 
to  the  Self-Protection  Subsystem. 

The  five  major  CMRS  LRUs  are: 


(1) 

Dual  Channel  Receiver 

(DCR) 

(2) 

Multichannel  Receiver 

(MCR) 

(3) 

Digital  Processor 

(4) 

Control  Indicator  Unit 

(5) 

Antenna  Switching  Unit 

(ASU) 

The  DCR  is  a  dual-crystal  video  and  superheterodyne  receiver  that 
detects  both  CW  and  pulsed  RF  signals.  RF  input  is  from  the  shared  SPS 
low-band  directional  antennas  (LF  and  RF) .  The  direction  of  arrival 
detected  in  logarithmic  amplifiers  is  fed  on  dual  outputs  to  the  Multi¬ 
channel  Receiver  (MCR)  for  video  combining  with  other  MCR  signals. 

The  MCR  accepts  inputs  from  six  JSS  directional  antennas  and  four 
dedicated  directional  antennas.  The  inputs  from  two  of  the  four  dedicated 
antennas  are  combined  into  a  single  MCR  input  in  the  transmission  line 
coupler.  The  RF  signals  are  amplified  and  detected  in  logarithmic  ampli¬ 
fiers,  the  angle  of  arrival  is  detected,  and  the  video  is  combined  and 
fed  to  the  Digital  Processor.' 

The  Digital  Processor  processes  the  MCR  video  to  identify  threats  and 
establish  priorities  on  the  basis  of  a  stored  program.  The  Digital  Proc¬ 
essor  also  provides  display  generation,  interfacing  with  other  systems, 
and  self-testing. 

The  Control  Indicator  Unit  provides  a  PPI  display  of  the  threat  param¬ 
eters  on  the  2.5-inch  CRT  (with  alphanumeric  and  geometric  symbols)  and  has 
a  provision  for  operator  control  of  the  system. 

The  Antenna  Switching  Unit  (ASU)  interfaces  between  the  MCR  and  six 
JSS  antennas.  In  the  direction  finding  mode,  the  ASU  sequentially  switches 
between  the  six  signals.  In  the  omni  mode,  all  signals  are  processed 
simultaneously.  ASU  switching  is  controlled  by  the  Digital  Processor. 


ft  $ 

Best  Available  Copy 
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9-2 


Best  Available  Copy 


NOTE:  F-lllA  31-102  have  no 
provisions  for  internal  ECM 
except  34-42  and  82-102  have 
ALQ-41 
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Table  9-1.  PRINCIPAL  AVIONICS  T  ol  INSTALLED  IN  THE  F-11I  FAMILY  BY  1985 
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Table  9-1.  (continued) 


Best  Available  CofbC' 


GPS  UE  will  physically  and  functionally  replace  the  AN/ARN-118  TACAN 
system.  The  GPS  receiver  will  be  installed  at  the  present  TACAN  location 
under  door  1202.  The  antenna  is  installed  above  the  forward  equipment  bays, 
as  shown  in  Figure  7-1. 

The  function  of  the  ALQ-137  is  to  detect  hostile  CW  and  the  pulsed 
signals  and  automatically  respond  with  programmed  jansning  against  the 
following: 

•  Fire  control  radars  of  anti-aircraft  artillery  (AAA) 

•  Surface  to  air  missiles  (SAM) 

•  Airborne  Interceptors  (AI) 

•  Command  Guidance  missiles 

The  AN/ALQ-137  provides  deception  response  in  the  E  through  J  bands 
with  four  subsystems  covering  the  low  band,  middle  band,  forward  high  band, 
and  aft  high  band.  Each  of  the  four  subsystems  consists  of  a  receiver  and 
amplifier.  Forward  aft  antennas  are  used  to  provide  proper  protection. 
Additional  threat  information  is  received  from  the  ALR-62  Radar  Warning 
'Receiver. 

The  AN/ARC-164,  scheduled  to  replace  the  ARC-109  in  most  planes  by 
1985,  operates  in  the  225  MHz  to  399.75  MHt  military  band.  It  provides 
a  7,000  channel  tuneable  UHF  receiver:  24  1  iiu 7-  (nominal)  auxiliary  guard 
receiver;  and  a  7,000-channel,  10  watt  carrier  transmitter  for  voice  com¬ 
munications.  The  AN/ARC-164  Radio  Set  has  two  basic  configurations  — 
the  console  mount  and  the  remote  mount. 


■» 


10.  DATA  SOURCES 

The  following  sources  of  data  were  used  in  preparing  this  summary: 

•  Aircraft  and  avionics  configuration  data  assembled  by  ARINC  Research, 
principally  in  the  form  of  copies  cf  applicable  sections,  tables, 
and  figures  from  the  aircraft  technical  orders,  as  well  as  from 
equipment  technical  orders  listed  at  the  end  of  this  section 

•  Avionics  Planning  Baseline  Document  —  October  1978 

•  GPS  Phase  II  User  Equipment  Interface  Requirements  for  the  F-111A 
Aircraft;  1  September  1977 


LIST  OF  APPLICABLE  TECHNICAL 

ORDERS 

Number 

Title 

Change 

Number 

Date 

1F-111E-01 

LOAP 

— 

4/21/72 

1F-111E-2-1 

General  Information 

1 

11/17/78 

1F-111E-2-3-1 

Auto  Flight  Control  System 

20 

6/3/77 

1F-111E-2-4-1 

Flight  Control  Systems 

22 

8/26/77 

1F-111E-2-5-1 

Fire  Power  Control  System 

22 

6/17/77 

IF- 11 IE- 2- 12-1 

Instrument  Systems 

19 

8/19/77 

1F-111E-2-13-1 

Electrical  Power  and 
Lighting  Systems 

19 

7/22/77 

1F-111E-2-15 

Environmental  Systems 

21 

8/19/77 

1F-111E-2-16-1 

Air  Data  Computer  System 

7 

1/5/77 

1F-111E-2-17-1 

Communication  and  ILS 

14 

8/19/77 

1F-111E-2-22 

Systems  Integration 

20 

6/24/77 

5F5-4-17-2 

Control  Air  Data  Computer 

1 

9/30/76 

12P2-2APQ110-12 

TFR  Set 

10 

3/15/74 

12P2-2APQ110-52 

TFR  Indicator 

3 

3/22/74 

12P2-APQ113-12 

Radar  Set 

0 

1/28/77 

12P4-2APX64-2 

Radio  Receiver  Transmitters 

17 

11/22/77 

12P5-2APN167-12 

Altimeter  Set 

12 

5/3/74 

12R2-2AIC25-2 

Intercom  Set 

21 

3/15/77 

12R2-2ARC109-4 

Radio  Set 

9 

6/15/76 

12R2-2ARC109-42 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relating  to  the  integration 
of  additional  avionics  into  the  F-111F  aircraft. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code :  ASD/AXP 

Wright-Patterson  AFB,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  C  >rporation  under  Contract  F33657-79-C-0567. 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 
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COCKPIT  SPACE 


Figures  2-1  through  2-5  depict  the  consoles  and  instrument  panels  for 
the  F-111F.  There  is  a  relatively  large  amount  of  blank  panel  space  in 
the  present  configuration  of  the  F-111F  cockpit,  as  illustrated  in  Figure 
2-1.  The  general  crew  station  arrangement  of  Figure  2-1  shows  that  blank 
panel  space  exists  on  the  left  and  right  vertical  control  panel  consoles, 
as  well  as  on  the  left-  and  right-side  control  panel  consoles. 

•  There  are  two  blank  spaces  at  the  bottom  of  the  left  vertical  con¬ 
trol  panel  console.  The  topmost  blank,  panel  A,  is  5-3/4"W  x 
l-3/4"H  x  2"D .  Below  it  is  panel  B,  which  is  5-3/4"W  *  1-1/2"H 

x  2"D. 

•  There  are  two  blank  panels  on  the  right  vertical  control  panel 
console.  Panel  C  is  approximately  the  same  size  as  panel  B.  Panel 
D  is  considerably  larger.  PAVE  TACK  and  data  link  are  proposed 
for  the  panel  D  area. 

•  Two  blank  panels  exist  on  the  left-side  control  panel  console  in 
spaces  E  and  F,  to  the  left  and  right  of  the  autopilot  damper  con¬ 
trol.  Panel  E  is  5-3/4"W  x  1-1/4"H  x  4-3/4"D.  Panel  F,  which  is 
the  proposed  locations  for  ILS,  is  5-3/4"W  x  2-5/0"H  x  7"D. 

•  The  right-side  control  panel  console  contains  three  blank  panel 
spaces.  Panels  G  and  H  to  the  left  and  right  of  the  CMDS  control 
panel  are  approximately  the  same  surface  size  as  panels  E  and  F. 
Panel  I  is  5-ll/'16"W  x  3-5/16"!!  x  7-l/2"D  and  the  proposed  site 
for  PAL  Options  IX  or  III.  Panel  1  is  expandable  to  7-ll/16"W 

x  4-9/16"H  x  7-l/2”D. 

•  A  blank  space,  J,  exists  on  the  right  main  instrument  panel  just 

to  the  left  of  the  navigation  display.  This  space  is  2"W  x  7-5/8”H. 

Figures  2-2  through  2-5  are  illustrations  of  the  left  and  right  main 
instrument  panels  and  the  left  and  right  sidewalls. 
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14 
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17 

18 
*19 
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21 

22 


Autopilol/Damper  Panel  (See  tig 
Throitla  Panel  (See  fig  1  4) 

Left  Sidewall  (See  fig  1-181 
Miscellaneous  Switch  Panel  (See  fig 
Auxiliary  Gage  Panel  (See  lig  1-14) 
Internal  Canopy  Latch  Handles  (21 
Left  Main  Instrument  Panel  (See  lig 
Mirrors  (4) 

Canopy 

Thermal  Curtain  (21 

Canopy  Center  Beam  Assembly  (See  fig 
Magnetic  Compass 

Right  Mam  Instrument  Panel  (See  fig  1  29 
Right  Sidewall  (See  fig  1  -40) 

Weapons  Control  Panel  (See  lig  1-61) 
Computer  Control  Panel  iSee  fig  I  -601 
HF  Radio  Control  Panel  (See  fig  1  -60) 
Interphone  Control  Panel  12)  (See  lig  1-52) 
CMOS  Control  Panel  (See  fig  1-781 
ECM  Pod  Control  Panel 
ILS  Control  Panel  (See  fig  1  54) 

Election  Handles  (2 ) 


IFF  Control  Panel  (See  fig  i  -56) 

Electrical  Control  Panel  (See  fig  1-10) 

Air  Conditioning  Control  Panel  (See  fig  1  -38) 

TFR  Control  Panel  (See  fig  1-73) 

Fuel  Control  Panel  (See  fig  1  81 
Antenna  Select  Panel  (See  fig  1  -57) 

Compass  Control  Panel  (See  fig  1  •  28) 
Wmdshield/Anti  Icing  Control  Panel  (See  fig  1-41) 
Left  Station  Oxygen-Suit  Control  Panel  (See  fig  1-44) 
Oxygen  Gage  (See  fig  1-44) 
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Cki:w  STATION  Oi. STRAP  AKkANOKMKNT  (TYPICAL) 
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Figure  2-3.  RIGHT  MAIN  INSTRUMENT  PANEL  (TYPICAL) 


Best  Available  Copy 


Figure  2-4.  LEFT  SIDEWALL  (TYPICAL) 


Figure  2-5.  RIGHT  SIDEWALL  (TYPICAL) 


3 .  AVIONICS  SPACE 


The  F2E  summary  (Table  3-1  and  Figure  3-1)  illustrates  the  avionics 
space  availability  in  the  F-111F.  At  present  there  are  two  unused  spaces 
under  door  1202  and  one  space  available  under  door  1201.  Another  space 
under  door  1101  would  become  available  if  the  ARA-50  is  removed  and  the 
optical  sight  unit  is  turned  on  end. 
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Figure 


3-1.  CURRENT  AVIONIC"  SPACE  AVAILABLE 


4.  ELECTRICAL  POWER  SYSTEM 


4.1  I ntroduc  tion 


115/200  volt,  three  phase,  400  cycle  ac  power  and  28  volt  dc  power  are 
provided  for  the  electrical  power  system  in  the  F-111F.  This  power  is  gen¬ 
erated  by  two  62.5  kVA  ac  generator  drive  assemblies,  one  mounted  on  each 
engine.  These  generators  are  supplemented  by  two  150  amp  transformer  rec¬ 
tifier  units  that  convert  the  ac  power  to  28  volts  dc.  An  aircraft  battery 
supplies  28  volts  dc  to  the  battery  bus  and  the  dc  start  busses.  The 
electrical  power  system  consists  of  the  following  systems: 

•  Main  ac  power  system 

•  External  ac  power  and  monitor  system 

•  Emergency  ac  power  system 

•  Dc  power  system 

4.2  Power  Requirements 

In  the  F-111A,  there  is  a  basic  avionics  electrical  power  requirement 
of  40  kVA. 

4.3  Power  Generation  and  Distribution 


The  main  sources  of  electrical  power  are  62.5  kVA  indirect  drive  gen¬ 
erators.  The  control  units  for  these  generators  are  in  the  forward  equip¬ 
ment  bay.  The  electrical  power  distribution  system  as  three  ac  busses: 

A  left  main  ac  bus,  a  right  main  ac  bus,  and  an  essential  ac  bus. 

4.4  Emergency  ac  Power  System 

The  emergency  ac  power  system  provides  electrical  power  for  operation 
of  safety-of-flight  equipment  in  the  event  the  main  ac  {>ower  system  fails 
or  hydraulic  power  is  applied  to  the  aircraft  without  electrical  power,  or 
both.  The  emergency  ac  power  generator  is  operated  by  the  utility  hydraulic 
system. 

4 . 5  Dc  Power  System 

The  dc  ,iower  system  supplies  the  aircraft  with  the  necessary  28-volt 
direct  current  power.  The  main  dc  power  system  uses  two  ac-to-dc  power 
converters  to  supply  the  main  and  essential  dc  busses.  The  aircraft  bat¬ 
tery  ensures  that  standby  j>ower  is  available  to  power  engine  starts,  air¬ 
craft  position  lights,  and  pylon  refuel/defuel  valves  without  external 
power  units. 
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5.  ENVIRONMENTAL  CONTROL  SYSTEM 


- , 
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5.1  General 

The  Environmental  Control  System  (ECS)  provides  temperature  controlled 
air  for  the  cockpit  and  a  temperature  controlled  flow  of  cooling  air  to  the 
forward  electronics  bay  and  to  the  weapons  bay.  The  ECS  operates  by  duct¬ 
ing  hot  air  from  the  sixteenth  stage  compressor  and  each  engine  through  two 
air-to-air  heat  exchangers,  and  air-to-water  heat  exchanger,  and  a  cooling 
turbine.  The  cooling  turbine  further  cools  the  air  to  temperatures  suitable 
for  the  cockpit  and  electronic  equipment  bays. 

5.2  Cabin  Air  Conditioning 

Cabin  air  conditioning  is  governed  by  a  temperature  controller  that 
receives  signals  from  temperature  sensors  and  a  cockpit  control  panel.  The 
temperature  controller  allows  hot  air  to  mix  with  the  cooled  air  stream  to 
obtain  air  at  the  cockpit-selected  temperature.  Conditioned  air  flows  from 
the  cabin  into  the  forward  equipment  bay. 

5.3  Equipment  Air  Conditioning 

Electronic  equipment  that  is  cooled  by  the  ECS  is  grouped  in  the  for¬ 
ward  equipment  area,  cabin  equipment  area,  aft  (check)  equipment  area,  main 
landing  gear  wheelwell  area,  and  tail  electronics  area.  The  equipment  is 
cooled  by  both  area  cooling  and  forced-air  flow  cooling.  Area  cooling  is 
achieved  by  supplying  cold  air  to  the  equipment  area  as  required  to  main¬ 
tain  the  temperature  at  150°  (±10°)  F.  In  addition,  a  cold  air  flow  can 
be  forced  over  or  into  a  component  or  group  of  components. 
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6.  CURRENT  AVIONICS 

Tables  6-1  through  6-22  contain  LRU  data  relating  to  the  F-111F  avi¬ 
onics  systems  that  make  up  the  current  or  near-term  configuration.  Where 
no  entries  are  shown,  the  data  were  not  available  for  this  report.  Data 
pertaining  to  future  avionics  modifications  are  presented  in  Section  9. 
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7.  ANTENNA  LOCATIONS  ' 

Figure  7-1  shows  the  approximately  locations  of  the  antennas  on  the 
F-lllF.  Antenna  nomenclature  from  the  current  technical  orders  is  as 
follows : 


Antenna 


Nomenclature  or 
Part  Number 


1.  Glide  Slope  Strip 
Glide  Slope  Plate 

2.  ADF 

3.  IFF  (Upper)  and  UHF  Data  Link 

4.  Radio  Beacon  Set 

5.  UHF  No.  1  and  TACAN  Upper 

6.  HF  Dorsal 
HF  Vertical 

7.  IFF  Lower 

8.  Localizer  (2) 

9.  Low  and  Medium  Frequency  Radar  Homing  (4)’ 

10.  Forward  Radar  Warning  (2) 

11.  High  Frequency  Radar  Homing  (4) 

12.  Terrain  Following  Radar  (2) 

13.  Attack  Radar 

14.  AN/ALQ-94  ECM  No.  3 
AN/ALQ-94  ECM  No.  5 
AN/ALQ-94  ECM  No.  7 

15.  Radar  Altimeter 

16.  AN/ALR-62 

17.  AN/ALQ-94  High  Band  Wing  Glove  (4) 
AN/ALQ-94  Medium  Band  Wing  Glove  (2) 
AN/ALQ-94  Low  Band  Wing  Glove  (4) 
AN/ALQ-94  Mid  Band,  Transmit  Wing  Glove 

(2) 

18.  AN/ALR-62  (2) 

19.  AFT  Radar  Warning  (2) 

20.  AN/ALQ-94  ECN  No.  9  LH  (3)  per  assembly 
AN/ALQ-94  ECM  No.  9  RH  (3)  per  assembly 

21.  UHF  No.  2  and  TACAN  Lower 

22.  AN/ALQ-94  ECM  No.  3 
AN/ALQ-94  ECM  No.  5 
AN/ALQ-94  ECM  No.  7 

23.  Marker  Beacon 


12Z519-7 

12Z517-1 

AS-909/ARA-48 

11D020100-6 

AN/URT-27  or  -33 

11D020100-6 

12T501-807 

12T010-849 

AT-741B/A 

TBD 

LH  Installation  12E2239-5 
RH  Installation  12E2239-6 

AS-2136/APQ-U0 

AS-1749/APQ-113 

12E2 907-1 

12E2908-1 

12E2909-1 

LG81G3 

311190-1 

12E2989-1 

12E2987-1 

12E2988-1 

12E2999-1 

12E2982-1 

12E805-1 

12E2910-3 

12E2910-1 

11D20100-3 

12E2907-1 

12E2908-1 

12E2 909-1 

16D00500 


CU 
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8.  INTERFACE  DATA 


This  section  contains  examples  of  interface  signal  characteristics. 
These  data  were  extracted  from  applicable  sections  of  the  Interface  Control 
Documents  (ICDs)  for  integration  of  GPS  user  equipment  in  the  F-111F  air¬ 
craft.  Each  sheet  discusses  a  particular  signal.  The  top  line  contains 
the  signal  name,  type  of  signal  (digital,  analog,  discrete,  or  synchronous), 
signal  source  and  load,  and  whether  the  signal  is  an  input  or  output  of  the 
GPS  user  equipment.  A  functional  description  follows,  together  with  a 
description  of  the  signal's  characteristics. 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

■  TYPE 

I/O 

FROM 

TO 

Bearing 

Synchro 

0 

UC 

HSI  end  BOH I 

Functional  Description 


Provide*  angular  Information  to  tha  boaring  pointer*  to  display  relative 
bearing  of  the  aircraft'*  present  position  to  selected  waypoint.  The  relative 
bearing  Is  the  difference,  In  degrees,  between  the  lubber  line  and  the  bearing 
pointer  as  read  from  the  compass  card. 

■No.  1  pointer  on  B0H1 


Signal  Characteristics 

RANGE:  0°  to  360° 

ACCURACY :  *0.5° 

INDEX  REFERfNCE ;  Aircraft  Heading 
POSITIVE  DIRECTION  SENSE:  Increasing  Searing 
SCALE  FACTOR:  1°  •  1° 

RESOLUTION:  HSI  *2.5°,  B0H1  *0.5° 


ETectrlcal  Characteristics  (continued  on  next  page) 

LOAD:  1)  HSI,  AQU-4/A,  Bearing  Pointer,  3-W1re  Synchro.  Bendtx  Type 
AY-500-5  or  equal 

2)  BOH  I,  E5165001400,  No.  1  Pointer,  3-W1re  Synchro,  Bendtx 
Type  AY-100  HY-59-A1  or  equal 

SOURCE:  (TBD-1 ) 


Interconnection  Data 


Wire  Type  l  No.:  Twisted  Triad 
Wire  Site:  No.  22  AWG 


A/C:  '-"I' 


REF;  nIL-I-Z7S4o 

I2R5-4-65-3 

tm 

mm  mm  m 

■ssss - - 

1F-1I1F-2-18-1 

A 

1C0-GPS-015 

mma 

_ h 

»  |  —•  10-2 
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ELECTRICAL  CHARACTERISTICS 


LOAD  1 

LOAD  2 

MSI,  AQU-4/A,  Bearing  Pointer,  3-W1re 

BDHI,  E  5165001*00,  No.  1 

Pointer, 

Synchro,  Bendlx  Typo  AY-500-5  or  equal 

3-Wirt  Synchro.  Btndlx  Typt  AY-100  HY-59-  1 

A1  or  equal 

ROTOR 

Input  Voltage 

26 

Volt* 

Primary  Winding 

Stator 

Frequency 

♦00 

Cycles 

Primary  Voltage  (400  Hi) 

11.8  Volts 

Input  Current 

•• 

m 

Secondary  Voltage 

20.3  Volts 

Input  Power 

.. 

Watts 

Input  Current 

.020  Amps 

Resistance  (DC) 

S30 

Ohms 

Input  Power 

.060  Watts 

STATOR 

Max.  Error  Spread 

Max.  Null  Voltage 

♦6  Minutes 

30  XV 

Input  Voltage 

11.8 

Volts 

Zro 

595  *  J2130 

Input  Current 

2a 

na 

Zso 

750  ♦  3369 

Input  Power 

0.090 

Watts 

Rotor  DC  Resistance 

409  Ohms 

Resistance  (DC) 

188 

Ohms 

Stator  DC  Resistance 

1200  Ohms 

Rotor  Output  Voltage 

19 

Volts 

Phase  Shift  (S  to  R) 

15 

Degrees 

Accuracy  (Max) 

15 

Minutes 

Null  Voltage  (Max) 

50 

g»v 

IMPEDANCE 

2*o 

222  ♦  J470 

Ohms 

Iro 

9*0  ♦  J2260  Ohms 

Zrss 

1050  ♦  J450  Ohms 

• 

ICO- GPS-015 


INTERFACE  SIGNAL  CHARACTERISTICS 


1 

.  i 

3 

I 

t 


SIGNAL  NAME 

•TYPE 

I/O 

FROM 

TO 

Distance,  Un1ts_ 

Synchro 

fl 

1C 

MSI  l  BDhJ 

Functional  Description 


Provides  angular  Information  to  rotate  tht  units  digit  In  tne  rang*  window. 
Displays  aircraft  present  position  distance  to  selected  waypoint  In  1  nm  Incre¬ 
ments  (0.5  ran  Indexed).  Driven  Independently  of  other  digits,  but  lead  In  con¬ 
junction  with  them  In  order  to  provide  the  least  significant  digit. 


Signal  Characteristics 

RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  ♦  0.2  (♦  7.2°) 

INDEX  REFERENCE:  ff 

POSITIVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  go) 
SCALE  FACTOR:  36°  •  1  numeral 
RESOLUTION:  *3° 


Elfcctrlcal  Characteristics  (continued  on  next  page) 


LOAD:  1)  rtSI,  AQU-4/A,  Distance  Display,  3-W1re  Synchro,  Clifton  Type 
CRC-8-A-1  or  equal 

2)  BDHI ,  E516S001400,  Distance  Display.  3-wire  Synchro.  Bendlx 
Type  AY  080-0D-46-A1  or  equal 

SOURCE:  (TBD-1) 


Interconnection  Data 

Wire  Type  t  No.:  Two  Single  Conductors  (X,  Y)  - 
Wire  Size:  No.  22  AWG 

Note:  "Z“  grounded  through  26  Vac  common. 


< 


A/C:  F-111F 


MIL- 1-27848 

12R5-4-65-3 

M 

—  —  - 

— 

1F-111F-2-18-1 

A 

ICD- GPS-015 

MM 

[■* 

|  — ’  10-4 

Cr  H 
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electrical  CHARACTERISTICS 


MSI,  AQU-4/A,  Distinct  Dlspliy,  3-W1rt 
Synchro,  Clifton  Typt  CRC-8-A-1  or  eouil 


BDH1 ,  E5165001400,  Distinct  Dlspliy, 
3-W1  rt  Synchro,  Btndlx  Typt,  AY  080-DD* 
46-A1  or  toutl 


Prlmtry  Winding 

Rotor 

Primary  Voltafle  (400  Hz) 

26 

Volt 

Secondary  Votugt 

11.8 

Volt: 

Input  Current 

100 

M 

Input  Power 

.54 

Witt! 

Accurtcy 

30 

Fttt 

Impedinct,  Zro 

54 

♦  j260 

Ohms 

Impedinct,  Zso- 

12 

♦  J45 

Ohms 

Rotor  DC  Rtslstinct 

37 

Ohms 

Sutor  DC  Rtslstinct 

12 

Ohms 

Phist* Shift 

8.5 

Dejri 

Prlmiry  Wlndlna 

Rotor 

Primary  Voltag*  (400  Hz)  26 

Volts 

Stcondiry  Volttgt 

11.8 

Volts 

Input  Current 

187 

■a 

Input  Power 

1.1 

WlttS 

Mi*.  Error  Sprtld 

♦1.25 

Degrees 

Impedinct,  Zro 

32  ♦  J1S0 

Impedinct,  Zso 

6.8  ♦  J26 

Impedinct,  Zrs 

57  ♦  J14 

Rotor  DC  Resistance 

24 

Ohms 

Sutor  DC  Rtslsunet 

7.3 

Ohms 

- 

•  Ml 


•t¥ 


ICD-6P5-015 

P-"  ioT 


If 


INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

■  TYPE 

I/O 

FROM 

TO 

01  stance,  Tens 

Synchro 

a 

UE 

HSI  &  BDHI 

f  Functional  Description 

Provides  angular  information  to  rotate  the  tens  digit  In  the  range  window. 
Displays  aircraft  present  position  distance  to  selected  waypoint  In  10  mu  Incre¬ 
ments.  Driven  Independently  of  other  distance  digits  but  read  in  conjunction 
with  them. 

Signal  Characteristics 


RANGE:  0  to  9  (0°  to  360°) 

ACCURACY:  *0.2  (*7.2°) 

INDEX  REFERENCE :  0 

Pt'SITLVE  DIRECTION  SENSE:  To  decreasing  values  (distance  to  90) 
SCALE  FACTOR:  36°  •  I  numeral 
RESOLUTION:  *3° 


Electrical  Chai orteristics  (continued  on  next  page) 

LOAD:  1)  HSI,  Aqu-4/A,  Distance  Display.  3-W1re  Synchro,  Clifton  Type 
CRC-8-A-1  or  equal 

2)  BDHI ,  E5I (iSOOl 400,  Distance  Display.  3-Wi re  Synchro,  Bendlx 
Type  AY  080-D0-46-A1  or  equal 

SOURCE:  (TBD-1) 


Interconnection  Data 


Wire  Type  i  No.:  Two  Single  Conduetjrs  (X,  Y) 
Wire  Site:  No.  22  AWG 

Note:  "Z"  grounded  through  26  Vac  coemon. 


A/C:  F-HIF 
REF:  MIL- 1-27848 
12R5-4-65-3 
IF- 1 11 F- 2- 18- 1 


A|”“ 

r 

ICD- GPS-015 

1  rnmt  |WV 
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ELECTRICAL  CHARACTERISTICS 


MSI,  AQ0-4/A,  Distance  Display,  3-W1re 
Synchro,  Clifton  Type  CRC-8-A-1  or  tqua 1 


BOHt,  E51 65001 400,  Distance  Display, 

3-W1r«  Synchro,  Bond lx  Typo  AY080-DD- 
46- A 1  or  equal 

Primary  Wlndlno 

Rotor 

Primary  Volugt  (400  Hi)  26 

Volts 

Secondary  Yoltagt 

11.8 

Volts 

Input  Currtnt 

187 

m 

Input  Power 

1.1 

Watts 

Max.  Error  Sproad 

♦1.25 

Degrees 

Impedance,  Zro 

32  0150 

Ohm* 

Impedance,  Zso 

6.8  ♦  J26 

Ohms 

Impedance,  Zrs 

57  ♦  J14 

Ohms 

Rotor  DC  Resistance 

24 

Ohms 

Stator  DC  Resistance 

7.3 

Ohms 

- 

A 


1CD- GPS-015 


INTERFACE  SIGNAL  CHARACTERISTICS 


LOAD  1 


LOAD  2 


KS],  AQU-4/A,  Distinct  Dlspliy, 
Synchro,  Clifton  Type  CRC-8-A-1 

3-W1re 
or  tquil 

8DHI,  £5165001400,  Distinct  Dlspliy, 

3-W1rt  Synchro,  Bind lx  Typt  AY080-DD- 
46- A1  or  equtl 

Prlmtry  Winding 

Rotor 

Prlniry  Winding 

Rotor 

Print ry  Voltige  (400 

Hz)  26 

Voltt 

PrlMry  VolUgt  (400  Hx)  26 

Volts 

Secondiry  Voltige 

11.8 

Volts 

Stcondtry  Voltige 

11.8 

Volts 

Input  Current 

100 

M 

Input  Current 

187 

as 

Input  Power 

.64 

Witts 

Input  Power 

1.1 

Witts 

Accuncy 

30 

Fttt 

Hex.  Error  Spreid 

♦1.25 

Degrees 

lapedince,  Zro 

S4  ♦  J26C 

Ohms 

Inpedtnce,  Zro 

32  0150 

Ohms 

lnpedinct,  Zso- 

12  ♦  J45 

Ohms 

Itpedinee,  Zso 

6.8  ♦  J26 

Ohms 

lmtdtnct,  Zrs 

57  ♦  J14 

Otws 

Rotor  DC  Rtslstinct 

37 

Ohm 

Rotor  DC  Rtslstinct 

24 

Ohms 

Stitor  DC  Rtslstinct 

12 

Ohm 

Stltor  DC  Rtslstinct 

7.3 

Ohms 

Phtst  Shift 

8.5 

Degrees 

INTER)' ACE  SIGNAL  CHARACTERISTICS 


A/C:  F-U1F 
REF:  MIL- 1-27848 
12R5-4-65- 3 
1F-1UF-Z-18-1 


ICO- GPS-015 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM  ' 

TO 

Thousand,  Digit 

Discrete 

B 

UE 

KSL* 

"=sy:r;'.-.gi  in  ■  nW 

Function*!  Description 

Provide*  a  discrete  output  sign*!  to  operete  the  thoutend  digit  of  the  KS1 
when  the  distance  to  a  selected  waypoint  Is  greater  than  999  nautical  wiles. 


Slone!  Characteristics 

Thousand  Digit  In  View:  28  Vdc  applied 
Thousand  Digit  Out  of  View:  28  Vdc  not  applied 


Electrical  Characteristics 

LOAD:  HSI  (AQU-4/A) ,  thousand  digit  shutter 
Input  Voltage:  28  Vdc 
Input  Current: .  150  ma 


SOURCE:  (TBD-1) 


Interconnection  Data 


(TBD-3) 


A/C:  F-111F 
R£F:  MIL- 1-27848 
5F8-16-4-3 


T5T" 

A 

mm  mm*m 

ICD-GPS-01S 

l  «-i»  Hv  1  lo-ii 

INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

|  I/O 

FROM 

TO 

To-From 

Analog 

B 

UE 

HSI 

factional  Description 

Provide*  *  d.c.  analog  signal  to  drive  the  To-From  Indlcetor.  If  the 
elrcreft  1*  f1y1n9  toward  the  waypoint  eno  his  not  Intercepted  i  reference 
line  perpendicular  to  the  aircraft  ground  track  and  through  the  waypoint, 
the  Indication  will  be  To.  Once  past  the  waypoint  reference  line,  the  Indl- 
cation  will  be  from  as  long  as  this  waypoint  Is  still  selected. 


Signal  Characteristics 


RANGE:  To  •  +225 


To  ■  +225  ua  Ha* 
Blank  ■  no  signal 
Fro*  •  >225  pa  Max 


Electrical  Characteristics 

LOAD:  HSI  (AQU-4/A),  To-From  Arrow,  meter  movement  200  Ohms  ♦  IS* 
SOURCE:  (TBD-1) 


Interconnection  Data 

* 

Hire  Type  l  No.: 

Twisted  Pair 

* 

Hire  Size: 

No.  22  AWG 

A/C:  F-111F 
REF:  MIL* 1-27848 

IF-U1F-2-18-1 


wt 

A 

tmm  mm  m 

■tail 

|mv 

ICO- GPS-015 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

1/0 

FROM 

TO 

Horizontal  Deviation 

Analog 

0 

UE 

Flight  Director 
Computer 

Function*!  Description 

Provides  *  variable  d.c.  signal  that  Indicates  the  displacement  of  the  air¬ 
craft  to  the  left  or  right  of  a  selected  course.  The  displacement  represented  by 
the  Indicating  device  will  be  controlled  by  UE  software  and  will  be  dependent  upon 
aircraft  flight  phase.  Deflection  of  the  Indicating  device  may  represent  angular 
displacement  (e.g.,  10°  for  a  TACAN  approach;  2.5°  for  ILS)  or  distance.  For  an 
area  navigation  system,  the  Area  Navigation  Subcommittee  of  the  Air  Transport 
Association's  Air  Traffic  Control  Comittee  has  recommended  the  following  ranges 
for  the  flight  inodes  Indicated:  (a)  Enroute:  2-6  miles  full  scale,  (b)  Terminal: 

1-2  ml’es  full  scale  and  (e)  Approach:  C 00-3000  feet  full  scale.  Choice  of  pre-  i 
sentatlon  (distance/degrees)  and  «c#ies  are  (TBD-1). 

Signal  Characteristics 

RANGE:  0  to  +  150  pa 
RESOLUTION:  7  pa 
ACCURACY:  +10  pa 
■INDEX  REFERENCE:  Selected  course 
POSITIVE  DIRECTION  SENSE:  Fly  right  (  +  ) 

SCALE  FACTOR:  75  pa/dot  on  the  indicator. 

_ _ Distance/angular  displacement  scale  factor  (TBD-1). _ 

Electrical  Characteristics  ““  "  "  . 

LOAD:  Flight  Director  Computer,  CPU-76/A,  1000  Ohms  +3X 
SOURCE:  (TBD-1) 


Interconnection  Uata 

Hire  Type  A  No.:  Twisted  Pair 
Hire  size:  No.  22  AWG 


A/C:  F-111F 
REF:  HIL-I-27848 
HIL-C-83013 
1F-U1F-2-18-1 
ARINC  Characteristic  582-5 


“ST 

A 

Ml  mrtn 

ICD-GPS-015 

«*»«  |ttv  |  10-13 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Horton tal  Deviation 
Flag 

Discrete 

n 

UE 

Flloht  Director 
Computer 

Function*!  Description 


Provides  a  discrete  signal  to  operate  the  deviation  warning  flag  or  circuit 
when  the  deviation  data  Is  unreliable  or  a  malfunction  has  occurred  In  the 
course  deviation  circuitry. 


Slonal  Characteristics 

RANGE:  Deviation  signal  valid:  245-S00  mv. 
Deviation  signal  Invalid:  <180  mv. 


Electrical  Characteristics 

LOAD:  Flight  Olreetor  Computer,  CPU-76/A,  1000  Ohms,  ♦  31 

SOURCE:  (TBO-1 ) 

• 

Interconnection  Data 

Wire  Type  S  No.: 

Twisted  Pair 

Wire  Size: 

No.  22  AWG 

A/C:  M11F 
REF:  HIl-I-27848 
Mll-C-83013 
1F-111F-2-18-1 


A 

mmmim 

ICD-GPS'015 

«au 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Vertical  Deviation 

Analog 

B 

UE 

Flight  Director 

.  ml  ___ _ 

HI 

Computer 

Functional  Description 

:  Provides  •  variable  d.c.  signs!  that  Indicates  the  displacement  of  the  air-  1 

craft  above  or  below  a  desired  flight  path.  The  displacement  represented  by  the  I 
Indicating  device  will  be  controlled  by  U£  software  and  will  be  dependent  upon 
aircraft  flight  phase.  ^Deflection  of  the  Indicating  device  may  represent  angular 
displacement  (e.g. ,  0.5  for  I LS )  or  distance.  For  an  area  navigation  system*  the 
Area  Navigation  Subcommittee  of  the  Air  Transport  Association's  Air  Traffic  Con¬ 
trol  Committee  has  recommended  the  following  ranges  for  the  flight  modes  Indicated'] 
U)  Enroute:  200  to  2000  feet  full  scale,  (b)  Termini!:  60-200  feet  full  scale  and 
(c)  Approach:  40-100  feet  full  scale.  Choice  of  presentation  (dlstance/degrees) 
and  scales  are  (TBO-1). _ _ _ _ _ 

Signal  Characteristics 

RANGE:  0  to  +150  pa 
RESOLUTION:  T  pa 
ACCURACY:  +10  pa 

INDEX  REFERENCE :  Desired  flight  path 
POSITIVE  DIRECTION  SENSE:  Fly  down  (♦) 

SCALE  FACTOR:  75  pi/dot  on  the  Indicator. 

Oistance/anqular  displacement  scale  factor  (TBD-ll. 

Electrical  Characteristics 

LOAD:  Flight  Director  Computer,  CPU-76/A,  1000  Ohms  +3* 

SOURCE:  (TBC-!i 


Interconnection  Uata 

wire  Type  A  No.:  Twisted  Pair 
Wire  Site:  No.  22  AWG 


A/C:  F-111F 
NEF:  MIL-C-83013 
1F-111F-2-17-1 
AR1NC  Characteristic  582-5 


A 

mm  mtm  m 

■BMM  «• 

ICD-GPS-015 

•Mil 
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SIGNAL  NAME 


Verticil  Deviation 
Flag 


INTERFACE  SIGNAL  CHARACTERISTICS 


TYPE 


Discrete 


Flight  Director 
Computer 


Functional  Description 


Provides  a  discrete  signal  to  the  Flight  Director  Computer  when  the  UE 
cal  deviation  signal  Is  unreliable.  This  signal  Is  similar  to  glldeslope 


vertical  deviation  signal  Is  unrellabl 
flag  signal. 


Signal  Characteristics 


RANGE:  Deviation  signal  valid:  245- 500  mv. 
Deviation  signal  invalid:  "180  *v- 


Electrical  Characteristics 


LOAD:  Flight  Director  Computer,  CPU-76/A,  1000  Ohms  ♦  3* 
SOURCE:  (TBO-1) 


Interconnection  Data 

Mire  Type  l  No.: 

Twisted  Pair 

* 

Hire  Site: 

No.  22  AWG 

A/C:  F-U1F 

REF:  N1L-C-83013 

1F-111F-2-17-1 


ICD-GPS-015 

I  — ;  io 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO  1 

Digital  Output 

Data 

Digital 

B 

UE 

I  INS  Converter* 
Multiplexer 

Functional  Description 


Provides  the  following  digit*!  d«t*  to  update  th#  INS  and  to  aid  In 
navigation  and  bonding  solutions: 

1)  Utltud*  4)  Direction  Cosines  (xx.yx.tx) 

2)  Longitude  5)  Tin* 

3)  Velocities  (x.y.t)  6)  Display  data 


Signal  Characteristics 

Serial  digital  data  (see  Appendix  III) 


Electrical  Characteristic  ! 

Voltage  levelt:  Logie  1  •  *3.25  *0.75  volts 

Logic  0  •  *0.3  *0.7  volts  ! 

Current  levels:  Ovtout  drivers  shall  have  a  20  na  current  sink  capability 
at  logic  0  level  and  source  20  na  at  logic  1  level 


Interconnection  Data 

Wire  Type  I  No.:  5  conductors;  one  shielded  pair  and  on*  shielded  triad 
wire  Site:  ho.  22  AUG  i 


A/C:  F-UIF 
REF:  1F-111F-2-S-1 


IF- 111 F-2-22 

—  — *  - 

•— 

FZE  *  12-6073 

A 

1CD-SPS-015 

— 

|m« 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 


Digital  Input 
Data 


Digital 


IBNS  Converter- 
Multiplexer 


functional  Description 

Provides  the  UE  with  tht  following  digital  data  to  aid  In  acquiring 
satellite!  and  Improving  AJ  capabilities: 

1)  Latitude  6)  True  Heading 

2)  Longitude  7)  True  Airspeed 

3)  Velocities  (N/S.  E/W,  Vertical)  S)  Barometric  altitude 

4)  Direction  Cosines  (xx,yx,zx)  9)  Attitude  (pitch,  roll) 

5)  Magnetic  Heading  10)  Control  data 


Signal  Characteristics 


Serial  digital  data  (see  Appendix  III) 


Electrical  Characteristics 

Voltage  levels: 

Logic  1  •  *3.25  *0.75  volts 

Logic  0  •  -0.3  *0.7  volts 

Current  levels: 

' 

Output  drivers  sKall  have  i  20  m  current  sink  capability 
at  logic  0  level  and  source  20  ma  at  logic  1  level 

Interconnection  Data 

Wire  Type  S  No. 

5  conductors,  one  shielded  pair  and  one  shielded  triad 

Wire  Sue:  No. 

22  AWG 

A/C:  P-lllP 
"tf:  1F-111F-2-5-1 
lf-lllf-2-22 
FZE-12-6073 


mm  mm  m 

A 

i«e  m  m  "<■  ■>* 

ICD- GPS-015 

IMU 

|«v  (  10- 1C 

A/C:  M11F 
REF:  T.O.  12P3-4-22-12 
T.O.  1F-1 1 1F-2-22 


ICD-SPS-015 


•  IV 


.9 
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INTERFACE  SIGNAL  CHARACTERISTICS 


SIGNAL  NAME 

TYPE 

I/O 

FROM 

TO 

Course  Set 

Synchro 

. 

I 

HSI 

UE 

Functional  Description 


Provides  an  electrical  reference  signal  of  th«  course  manually  tal acted 
by  the  Course  Set  control  on  the  HSI.  This  signal  will  be  used  by  the  UE  as 
*  reference  for  positioning  the  course  deviation  and  To*Fro»i  Indicators  on 
the  HSI. 


Signal  Characteristics 

RANGE:  0°  to  360° 

ACCURACY:  +0.5° 

RESOLUTION:-  1.0° 

INDEX  REFERENCE:  Magnetic  North 

POSITIVE  DIRECTION  SENSE:  Right  Hand  Increments 

SCALE  FACTOR:  1°  •  1° 


Ll«5iric.«)-Cheracter1ist,1.cs  (Continued  on  next  page) 

SOURCE:  HSI  (AQU-4/A) ,  Course  Resolver,  Kearfott  Type 
CR40931018  or  equal 

LOAD:  (TBD-1) 


Interconnection  Data 

Hire  Type  t  No.:  Sever,  single  conductors  (twisted) 
Wire  Slxe:  No.  24  /.WG 


A/C:  F-1110 
«EF:  1F-U1D-2-18-1 
MIL-1-27848 
5F8-16-4-3 


ICD-GP5-015 


ELECTRICAL  CHARACTERISTICS 


SOURCE 

HSI,  AQU-4/A,  Course  Resolver, 
Kearfott  Type  CR40931018  or  equal 


Primary  Winding 
Input  Voltage 
Frequency 
Input  Current 
Input  Power 
Input  Impedance 
Output  Impedance 
OC  Resistance  (rotor) 
DC  Resistance  (stator) 
Output  Voltage 
Sensitivity 
Maximum  null  Voltage 
Maximum  error  from 
electrical  zero 
Transformation  ratio 


Rotor 
26  Vac 
400  HZ 
20  ma 
150  MM 

1680  /78. 5°  otm 
1400  2H®~  ohms 
190  ohms 
170  ohms 
22  Vac 
384  mv/deg 
46  mv 

10  minutes 
.846 


30.  F-1UF  DIGITAL  CHARACTERISTICS 


Th«  following  section  provides  t  brief  description  of  the  digital  signal 
characteristics  of  the  F-111F  IBHS. 

30.1  Mord/Frame  Structure.  The  serial  digital  data  Input  and  output  of 
the  converter  set  are  In  the  form  of  a  bit-serial,  word-serial  pulse  train 
over  data  channels  consisting  of  five  lines  each.  One  pair  of  lines  transmits 
data  In  true  (DATA)  and  In  one's  complement  (DATA)  font.  The  second  pair  of 
lines  transmits  synchronizing  signals  In  true  (SYNC)  and  In  one's  complement 
(SYNC)  form.  The  fifth  line  serves  as  a  signal  return.  Data  words  contain 

26  bits  on  a  non-retum-to-zero  (NR2)  basis.  Synchronizing  signals  art  pulse 
groups,  each  group  containing  26  pulses  which  are  concurrent  with  the  data 
word,  but  art  In  a  return- to- zero  (R2)  format. 

Each  channel  Is  caoablt  of  handling  a  maximum  of  64  data  words.  Both  the 
data  word  and  the  synchronizing  pulse  groups  (SYNC)  art  separated  by  gaps  that 
are  equal  to  six  pulses  (60  microseconds).  The  sync  pulses  synchronize  data 
bits  and  the  pulse  gap  synchronizes  data  words.  The  data  word  content  of  each 
channel  Is  processed  cyclically,  one  word  after  another  until  all  words  are 
processed. 

The  waveform  of  an  Input  or  output  serial  digital  word  sync  pulse  grouo 
and  the  waveform  and  bit  construction  for  an  Input  or  output  serial  digital 
word  Is  shown  In  Figure  I1I-1. 

30.2  Information  Identifier.  Each  word  contains  a  6  bit  address  field 
which  Identifies  each  word  as  one  of  64  In  each  serial  channel. 

30.3  Timing  Tolerances.  The  data  transmission  rate  Is  100  kilobits 
per  second.  The  lead  or  delay  of  a  serial  data  signal  with  respect  to  its 
data  complement  signal  shall  not  exceed  0.250  usee.  The  lead  or  delay  Is  to 
be  measured  at  the  SOI  amplitude  of  the  rise  and  fall  transitions  of  each 
signal.  The  lead  or  delay  of  a  serial  data  clock  synchronization  signal  with 
respect  to  Its  complement  shall  not  exceed  0.250  usee  when  measured  at  the 
SOI  amplitude  points. 

30.4  Data  Standards.  Data  standards  for  the  F-111F  are  summarized  In 
Table  111-1. 


Serial  Digital  Input  or  Output  Data  Word  Channel  Structure 
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TABU  III-l.  DIGITAL  DATA  STANDARDS 


Signal  Naat 

Units 

Range 

Resolution 

Significant 

Bits 

Latitude 

1 

(Calculated  frooi  o 

l 

her  parameters) 

Longitude 

Semicircle 

♦1 

1/1048576 

22 

ft/sec 

♦2048 

1/512 

22 

V> 

ft/ sec 

+2048 

1/512 

22 

V2 

ft/see 

+2048 

1/512 

22 

C« 

Semicircle 

♦1 

1/1048576 

22 

CAX 

Semicircle 

♦1 

1/1048576 

22 

Tint 

(TBO-1) 

(TBO-1) 

(TBO-1) 

(TBD-1) 

Magnetic  Heading 

Degrees 

0-380 

360/4096 

13 

True  Heading 

Degrees 

0-360 

360/4096 

13 

True  Airspeed 

ft/see 

(TBD-2) 

(TBD-2) 

12 

Bare  Altitude 

feet 

(TBD-2) 

(TBD-2) 

12 

Pitch  Angle 

Degrees 

+90 

360/2048 

12 

Roll  Angle 

Degrees 

♦180 

360/2048 

12 

Control  Data 

(TBO-1) 

(TBO-1) 

(TBO-1) 

(TBD-1) 

Display  Data 

(T8D-1) 

(TBO-1) 

(TBD-1) 

(TBD-1) 

9.  FUTURE  MODIFICATIONS 


_JBL  . 


Table  9-1  lists  the  avionics  suite  expected  to  be  installed  in  each 
of  the  F-lll-family  aircraft  by  1985.  This  chart  is  useful  for  comparing 
the  members  of  the  F-lll  family.  Figures  9-1  and  9-2  show  current  and 
planned  equipment  bay  space  allocations  for  the  F-111F.  Planned  system 
additions  for  the  F-lllF  include  the  ARC-164  UHF  communications  system, 
the  ALQ-137,  and  the  ALR-62  CMRS.  Also  planned  for  inclusion  are  GPS, 

PAVE  TACK,  Video  Tape  Recorder,  PAL,  and  the  KY-28  Secure  Voice  System. 

The  AN/ARC-164,  scheduled  to  replace  the  ARC-109  in  most  aircraft  by 
1985,  operates  in  the  225  MHz  to  399.75  MHz  military  band.  It  provides  a 
7,000  channel  tuneable  UHF  receiver,  a  243  MHz  (nominal)  auxiliary  guard 
receiver,  and  a  7,000-channel,  10-watt  carrier  transmitter  for  voice  com¬ 
munications.  The  AN/ARC- 164  Radio  Set  has  two  basic  configurations  —  the 
console  mount  and  the  remote  mount. 

The  function  of  the  ALQ-137  is  to  detect  hostile  CW  and  pulsed  signals 
and  automatically  respond  with  programmed  jamming  against  the  following: 

•  Fire  control  radars  of  anti-aircraft  artillery  (AAA) 

•  Surface  to  air  missiles  (SAM) 

•  Airborne  Intercept.o/s  (AI) 

•  Command  Guidance  missiles 

The  AN/ALQ-137  provides  deception  response  in  the  E  through  J  bands 
with  four  subsystems  covering  the  low  band,  middle  band,  forward  high  band, 
and  aft  high  band.  Each  of  the  four  subsystems  consists  of  a  receiver  and 
amplifier.  Forward  and  aft  antennas  are  used  to  provide  proper  protection. 
Additional  threat  information  is  received  from  the  ALR-62  Radar  Warning 
Receiver. 

The  ALR-62  is  a  countermeasures  receiver  set  designed  to  intercept, 
detect,  and  analyze  RF  threat  signals.  Threat  signals  displayed  show  type 
of  threat,  direction,  and  lethality.  The  system  uses  a  dual-channel 
receiver,  a  multichannel  receiver,  a  digital  processor,  a  control  indica¬ 
tor  unit,  and  an  antenna  switching  unit. 

The  Global  Positioning  System  will  physically  and  functionally  replace 
the  ARN-84 (V)  TACAN  System,  and  the  ARA-50  UHF  ADF  System.  The  GPS  receiver 
and  mount  will  be  installed  in  the  forward  equipment  bay  (RH) ,  under  door 
1202,  in  the  space  presently  occupied  by  the  TACAN.  The  antenna  will  be 
installed  above  the  equipment  bay  (Figure  9-1) . 
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Ttbla  9-1 .  PRINCIPAL  AVIONICS  TO  SC  INSTALLED  IN  THE  MU  TAMILI  ST  IMi 
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10.  DATA  SOURCES 

V 

The  following  sources  of  date  were  used  in  preparing  this  summary: 

•  Aircraft  and  avionics  configuration  data  assembled  by  ARINC  Research, 
principally  in  the  form  of  copies  of  applicable  sections,  tables, 
and  figures  from  the  aircraft  technical  orders,  as  well  as  for  equip¬ 
ment  technical  orders  listed  at  the  end  of  this  section. 

•  Avionics  Planning  Baseline  Document  —  October  1978 

•  GPS  Phase  II  User  Equipmebt  Interface  Requirements  for  the  F-111F 
Aircraft;  1  September  1977 


LIST  OF  TECHNICAL  ORDERS 


T.O.  Number 

Title 

Chanqe 

Date 

1F-111F-01 

List  of  Publications 

4/21/72 

1F-111F-1-1 

Flight  Manual 

Basic 

10/20/78 

1F-111F-2-1 

General  Information 

25 

4/16/77 

1F-111F-2-5-1 

Fire  Power  Control  System 

Basic 

5/27/77 

1F-111F- 2-6-1 

Air  Data  Computer  System 

12 

1/5/77 

1F-111F-2-12-1 

Instrument  Systems 

22 

8/19/77 

1F-111F-2-15-1 

Environmental  Sciences 

20 

8/19/77 

1F-111F-2-17-1 

Comm,  and  Instrument 

12 

8/19/77 

IF- 111F- 2-18-1 

Landing  Systems 

UHF/ADF,  TACAN,  IFF 

14 

8/19/77 

1F-111F-2-22 

Systems 

Systems  Integration 

18 

11/11/77 

12P2-2APQ114-2 

Attack  Radar  Set 

10 

1/28/77 

12P2-2APQ128-2 

12P3-2ALE28-2 

12P4-2APX64-2 

Terrain  Following  Radar 
Countermeasures  Dispenser 
Radio  Receiver-Transmitter 

18 

5/5/78 

12P5-2APN167-12 

Transmitter 

Electronic  Altimeter 

12 

5/3/78 

12R1-2ARA50-2 

Direction  Finder  Group 

2 

2/1/72 

12E2-2AIC25-2 

Intercom  Set 

10 

12/1/76 

12R2-2ARC109-2 

Radio  Set 

1 

4/26/77 

12R2-2ARC109-4 

IPB  Radio  Set 

8/1/76 

12R2-2ARC109-42 

Radio  Receiver 

2 

6/1/77 

12R2-2ARC123-2 

Radio  Set 

4/7/77 

12R2-2ARC164-2 

Radio  Set 

5/23/77 

12R5-2ARN58-2 

ILS 

6 

5/13/77 

12R5-2ARN118-1 

TACAN 

10/15/76 

C  ¥7 
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AVIONICS  INTERFACE  DATA  SUMMARY 

FOR 

RF-4C 


October  1979 


Issued  by 


The  Deputy  for  Avionics  Control 
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1.  INTRODUCTION 


This  document  contains  configuration  data  relating  to  the  integration 
of  additional  avionics  into  the  RF-4C  aircraft. 

This  document  will  be  revised  periodically  as  additional  modifications 
are  planned  and  incorporated  into  the  aircraft.  Queries  regarding  informa¬ 
tion  contained  herein  should  be  addressed  to: 

The  Deputy  for  Avionics  Control 
Code:  ASD/AXP 
Wright-Patterson  AFB ,  Ohio 

This  document  was  compiled  from  Air  Force  source  materials  by  ARINC 
Research  Corporation  under  Contract  F33657-79-C-0567. 

The  applicable  Technical  Orders  are  included  in  the  references  listed 
in  Section  10. 
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2.  COCKPIT  SPACE 


Figures  2-1  through  2-4  shows  the  front  and  rear  cockpit  panels  and 
consoles.  There  are  several  locations  currently  unoccupied.  On  the 
forward  cockpit  left  console  (Figure  2-2)  there  are  two  blank  panels.  One 
is  3.4"  x  5.75"  (item  10)  the  other  is  irregular  in  shape  but  larger  than 
a  5.75"  x  5.75"  panel  (item  8).  On  the  right  console  there  are  two  more 
blank  panels.  The  blank  panel  farthest  back  is  5.4  x  5.75  (item  23).  The 
other  blank  panel  is  2.6  x  5.75"  (item  21). 
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Figure  2-4.  RF-4C  AFT  COCKPIT  CONSOLE  LAYOUT 


3.  AVIONICS  SPACE 


Some  of  the  alternatives  for  providing  space  jin  the  RF-4C  are  compiled 
in  the  Form,  Fit,  and  Environmental  (F2E)  Summary  Table  3-1.  Figure  3-1 
shows  the  approximate  locations  of  these  spaces  and  is  keyed  to  the  Table 
3-1.  The  temperature-altitude-vibration  environmental  data  relative  to 
the  identified  locations  are  presented  in  Table  3-2. 


The  following  basic  points  should  be  made  with  respect  to  the  data 
contained  in  the  tables: 


•  A  large  space  (A  and  B  in  Figure  3-1)  with  cooling  and  power  will 
become  available  in  most  QSR  aircraft  with  the  APQ-102  Side  Looking 
Radar  (SLR)  demod.  However,  TEREC  and  UPD-4  (APD-10)  SLR  equipped 
aircraft  use  the  space  already  and  would  continue  to  occupy  that 
space. 

•  A  large  space  (C)  apparently  is  available  in  the  tail,  but  the 
severe  temperature  must  be  overcome  and  power  must  be  provided. 

The  amount  of  power  and  cooling  required  for  candidate  avionics 
be  determined  more  precisely  to  determine  the  attractiveness  of 
this  space. 

•  Some  space  could  become  available  in  Area  B  through  reduction  in 

equipment  size.  j 

•  The  temperature  data  represent  uncontrolled  environmental  conditions. 
Equipment  installed  in  any  area  must  be  cooled  to  the  extent  neces¬ 
sary  to  meet  Class  2  requirements. 

•  All  space  locations  shown,  excluding  the  tail  area,  have  forced  air 
cooling  available.  The  tail  area  is  not  cooled  currently  and  has 

a  most  severe  temperature  environment. 

i 

•  The  vibration  data  represent  compartment  conditions  existing  for 
any  equipment  mounted  therein.  The  necessity  for  shock  mounting 
can  be  determined  from  these  data.  Of  the  applicable  regions 
examined,  the  lower  forward  fuselage  has  the  most  vibration  in 
the  10-15  Hz  band  while,  of  the  three  regions  examined,  the  upper 
avionics  bay  has  the  most  severe  vibration  in  the  2-23  Hz  band. 
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Table  3-2 .  RF-4C  RAW  ENVIRONMENTAL  DATA  SYNOPSIS 
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4 .  ELECTRICAL  POWER 


4.1  Main  Power  Supply  System 

The  RF-4C  is  powered  by  a  60  kVA  power  supply  system.  This  power  is 
generated  by  two  30  kVA  generators  in  parallel.  Each  generator  system 
consists  of  a  30  kVA  200/115  volt,  3  phase,  400  Hz  generator,  a  constant 
•peed  drive,  a  generator  control  panel,  and,  on  serial  numbers  71-244  and 
up,  an  under frequency  protector.  An  ac  power  control  box  and  a  frequency 
and  load  control  box  are  also  utilized. 

4.2  Power  and  Distribution  System 

The  power  conversion  and  distribution  system  is  required  to  perform 
three  operations:  converting  115  Vac  to  28  Vac;  converting  115  Vac,  3 
phase  to  28  Vdc;  and  distributing  this  power  to  the  appropriate  systems. 

The  power  distribution  system  consists  of  the  left,  right,  and  an  essential 
115  Vac,  400  Hz,  3  phase  bus  system,  and  low  voltage  ac  and  dc  bus  systems. 
Under  normal  use  the  left  and  right  3  phase  115  Vac  systems  are  in 
parallel.  Two  transformer/rectifier  units  supply  28  Vdc  to  the  left,  right, 
and  essential  dc  buses. 

4.3  Emergency  Power  System 

The  emergency  power  system  is  available  if  the  main  power  system 
fails.  Electrical  power  is  developed  by  a  3kVA,  200/115  Vac,  400  Hz,  3 
phase  generator.  This  generator  is  run  by  a  ram  air  turbine.  The 
emergency  ac  generator  powers  only  the  essential  loads. 
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ENVIRCKRENTAL  CONTROL  SYSTEM 


5.1  General 

The  aircraft  air  conditioning  system  is  divided  into  two  major  systems, 
one  for  the  cabin  areas  and  one  for  reconnaissance  and  electronic  equipment 
cooling.  Both  systems  use  high- temperature ,  high-pressure,  seventeenth- 
stage  engine  compressor  bleed  air  from  either  or  both  engines. 

5 . 2  Cabin  Air  Conditioning 

The  Cabin  Air  Conditioning  System  (CACS)  on  the  right  side  of  the  fuse¬ 
lage  two  air-to-air  heat  exchangers  and  other  associated  equipment.  The 
CACS  affords  a  selection  of  cabin  conditioning  temperatures,  vent  air 
temperatures,  defogging,  rain  removal,  and  ram  air  operations. 

5.3  Equipment  Air  Conditioning 

The  equipment  air  conditioning  nystem  on  the  left  side  of  the  fuselage 
suppliers  cooling  air  to  the  reconnaissance  and  electronic  equipment.  The 
equipment  air  conditioner  uses  a  cooling  turbine  and  a  compressor  mounted 
on  opposite  ends  of  a  comon  shaft  and  an  air-to-air  heat  exchanger.  Con¬ 
trol  of  the  system  is  entirely  automatic;  the  temperature  in  the  equipment 
cooling  air  circuit  is  controlled  at  approximately  84eF  from  seal  level  to 
25,000  feet  and  at  39°F  from  25,000  feet  and  up.  The  temperature  in  the 
camera  compartment  cooling  circuit  is  controlled  to  maintain  a  compartment 
discharge  temperature  of  95°F.  The  compartment  discharge  temperature  of 
the  infared  reconnaissanca  sensor  cooling  circuit  is  maintained  at  75°F. 

5 . 4  Equipment  Auxiliary  Air  System 

The  equipment  air  conditioning  system  also  supplies  partially  cooled 
air  to  the  Equipment  Auxiliary  Air  System  !EAAS)  .  The  HAAS  distributes 
partially  cooled  air  from  the  air-to-air  heat  exchanger  to  the  following 
systems : 


»  Anti-G  system 

*  Canopy  seal  system 

*  Air  data  computer 

*  Radar  transmitter 

*  Radar  wave  guide 

*  Radio  receiver-transmitters 
■  SLR  amplifier  modulator 

*  SLR  wave  guide 

*  SLR  wave  guide  antenna 

*  Fuel  System  pressurization 

*  Pneumatic  system  air  compressor 
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6,  CURRENT  AVIONICS 


Tables  6-1  through  6-22  contains  LRU  data  relating  to  the  RF-4C  avionics 
systeas  that  make  up  the  current  or  near-term  configuration.  Where  no 
entries  are  shown,  the  data  were  not  available  for  this  report.  Data  per¬ 
taining  to  future  avionics  modifications  are  presented  in  Section  9. 
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Tsble  6-1.  RF-4C  AVIONICS  CONFIGURATION  DATA:  INTEGRATED  ELECTRONIC  CENTRAL  (IBC)  AN/ASQ-80(  )  OR  AN/AS^-108' 
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•AN/ASQ-888  *ru?  AN/ASQ-108  htv*  ••cuir«  ap4«ch  capability. 
*Somm  uppar  UHE  antennas  on  Door  48. 
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T*b2m  6-7.  W-4C  AVIONICS  CONFIGURATION  DATA :  AIR  DAfA 


Convection 
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Ttblc  6-17.  RF-4C  AVIONICS  CONFIGURATION  DATA 


6-18.  RT-4C  AVIONICS  CONFIGURATION  D/.TA:  ECU  POOS/STORJDS 
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7.  ANTENNA  LOCATIONS 


r 


t 


Figure  7-1  shows  the  approximate  locations  of  the  antonnas  on  the 
RT-4C .  Antenna  nomenclature  from  current  technical  orders  is  as  follows: 


Antenna 


nomenclature  or 
Part  Number 


1.  Forward  Looking  Radar 

2.  UHF/ADF 

3.  TACAN/RHAW 

4 .  Lower  UHF 

5.  IFF 

6.  Electronic  Altimeter 

7.  TACAN 

8 -  Upper  UHF 

9.  HF 

10.  Radar  Homing  and  Warning  (2) 

11.  Side  Looking  Radar  (2) 

12.  Radar  Homing  and  Warning  (2) 


AS-1451/APQ-99 

AS-909A/ARA-48  or 

AS-1059/ASQ-19 

TBD 

DM6 7 -8 

2285-1 

Receiver:  AS-1522A/APN-159 

Transmitter:  AS-1521A/APN-159 

DMNI-29 

6583-2 

TBD 

TBD 

Right  Side:  AS-1587/APQ-102 
Left  Side:  AS-1586/APQ-102 
TBD 


8.  INTERFACE  DATA 


Data  ware  not  available  for  this  aection. 
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9.  FUTURE  MODIFICATIONS 

Table  9-1  list*  the  known  on-going  or  near-tera  RF-4C  modifications. 
Table  9-2  presents  some  of  the  planned  or  tentative  Class  V  modifications. 
The  classified  details  of  some  Modifications  limit  the  content  of  this 
section. 

Tables  9-3  through  9-5  contain  pertinent  LSD  data  for  the  ARC-164, 
ARM-118,  and  ARM-101  systems. 


Table  9-1 


*  -GOING  AND  NEAR-TE:<M  MODIFICATIONS 


_ 

Terminology /Nomenclature 

ResMurks 

Medium  Altitude  Camera/ 
KA-91 

Provides  capability  to  select  remotely  the 
scan  angle  of  the  KA-91  camera  from  the 
rear  cockpit. 

ECM  Chaff  Capability 

Provides  individual  cartridge  ejection 
capability  during  normal  operation  of  the 
photoflash  ejection  system. 

Rivet  BAT  II/ALR-46 

Provides  improved  radar  warning  system 
that  alerts  crew  to  radar/SAM  tracking. 

IR  Systea/AAD-5 

Provides  improved  IR  reconnaissance  system 
and  replaces  the  AAS-19. 

Laser  Demod/AVD-2 

Removes  AVD-2  Laser  Reconnaissance  Set 
installed  by  Mod  2122  and  returns  aircraft 
to  standard  configuration  (small  number  of 
aircraft  involved) . 

Digital  Navigation  System/ 
ARM- 101 

Provides  an  all-altitude  bombing  system,  an 
improved  visual  and  blind  weapon  delivery, 
and  LORAN  grid  targeting  capability. 

PAVE  TACK/AVQ-26 

Provides  ARN- 101 -equipped  aircraft  with  the 
capability  to  acquire  targets  and  employ 
terminally  guided  direct  attack  weapons. 

UHP  Radio/ARC-164 

Replaces  appropriate  UHF  portion  of  ASQ-88  () 

TACAN/ARN-118 

Replaces  appropriate  TACAN  portion  of 

ASS-88  <). 

VOR/ILS/ARN-127 

Provides  a  VHF  Omni  Range  Navigation  System 
and  an  Instrument  Landing  System. 

ECM  Jamming  Pod/ALQ-131 

Replacement  for  ALQ-119  Pod  Jammer.  The 
system  will  by  modularized  to  provide  mission- 
tailored  ECM  jamming  capability. 

UHr  Radio/ARC-164 

Replaces  appropriate  UHF  portion  of  ASQ-88  (  ) 
(Near  completion) 

TACAN/ARN- 118 


Replaces  appropriate  TACAN  portion  of 
ASQ-88  (  ) •  (Near  completion) 


Terminology /Nomenclature  I  Remarks 


Global  Poaitioning  System  Space-based  radio  navigation  system  that 

provides  worldwide,  continuous,  precise, 
three-dimensional  location  information. 

TEREC/ALQ-125  Provides  capability  to  detect,  identify, 

locate,  and  record  information  frost  ground- 
based  emitters. 

Quick  Strike  Reconnaissance  Advanced  real-time  reconnaissance  system 

(QSR)  System  integrating  existing  ssnsors  and  adding 

many  new  equipments  within  the  RF-4C.  Among 
some  of  the  major  additions  are  the  ALQ-131 
Microwave  Data  Link,  the  Digital  Scan 
Converter  Group  Display  and  a  video  tape 
recorder  and  control  .ystem. 


COMPASS  TIE  (ALR-69) 


Planning  funds  only. 


Tibia  »- >.  K/-4C  AVIOKICS  CCwrlGUAATICW  OATAi  UKT  RADIO  STT  LAOS  AM/ ARC- It, 4  (TWO  COtltll  STSTUtS  MAT  U  IBSTALUtD) 


•Includod  In  RT-U45  DATA. 
•Configuration  not  y»t  d*cld»d. 


»-«.  *r-«c  avicbics  owiojuatio*  mta:  tacab  lks  ab/amhua 


Tmble  9-5.  RT-4C  AVIOMICS  COHT1GURATIOH  DATA:  AH/AKN-lOl 


0  ft 


B8St  AVciliBDiU  OUp) 
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•Alto  rafarrtd  to  tt  Rtlty  Bo*  Unit  (ABU) 


1 


I 
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10 .  DATA  SOURCES 

The  following  sources  of  data  were  used  in  preparing  this  sumary i 

*  Information  contained  in  the  JTIDS  Aircraft  Configuration  Data 
Sumary  -  RP-4C .  Published  for  ASD/XRE  by  AR1NC  Resaarch 
Corporation,  June  1978. 

*  Avionics  Planning  Baseline  Document  -  October,  1978. 

*  McDonnell  Report  8738.  "Environmental  Design  Requirements  and 
Test  Procedures,  Aircraft  Electronic  Equipment"  5  April  1962, 

Revised  15  July  1964. 

*  Proceedings  of  the  Society  of  Photo-Optical  Instrumentation 
Engineers  (held  18-21  April),  Volume  101,  "Airborne  Reconnaissance". 

*  ARINC  Research  Informal  Report  -  Technical  Report  Preliminary 
JTIDS  Configuration  Data  Analyses,  May  1978 


Inventory  of  Technical 

Orders 

T.  0. 

Number 

Title 

Change 

Order 

Date 

1F-4  ( R) 

C-l 

Flight  Manual 

10 

9/15/78 

ir-4(R) 

C-2-1 

General  Information 

15 

4/15/79 

1F-4 (R) 

C-2-4 

Flight  Control  Systems 

20 

12/15/77 

1F-4 (R) 

C-2  10 

Fuel  System 

20 

12/15/77 

1F-4 (R) 

C-2-11 

Instrument  Systems 

20 

12/15/77 

1F-4 (R) 

C-2-12 

Air  Data  Set 

18 

12/15/77 

1F-4 (R) 

C-2- 15 

Navigation  Systems 

15 

5/15/77 

1F-4 (R) 

C-2- 16 

Auto  Flight  Control 

20 

12/15/77 

1F-4 (R) 

C-2-18 

Armament  System 

7 

9/15/77 

1F-4 (R) 

C-2-22 

System  Integration 

13 

12/1/77 

1F-4 (R) 

C-2- 2 5 

Forward  Looking  Radar 

14 

9/15/77 

1F-4 (R) 

C-2-26 

Radar  Mapping 

6 

9/1/76 

1C-4(R) 

C-2- 2 9 

I.R.  and  Laser  Sets 

12 

3/15/76 

1F-4 (R) 

C-2-35 

Radar  Mapping 

5 

1/15/78 

12R5-2ARN127-2 

Radio  Receiving 

Basic 

1/15/77 

12P3-2ALR46-42 

Signal  Processor 

4 

12/31/77 

12P3-2AAS18-42 

Infared  Detecting  Set 

19 

8/1/77 

12P5-2APN159-2 

Altimeter  Set 

10 

7/1/77 
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